





\ S SS 
AS = — —).. 


—<<——1 a: as 


— 


caeedanaiah. 


A WEEKLY: JOURRAL: OF 


Nikcx= SK 


re 





SN 









= 


Electric Light, Power, Telephone, Telegraph # Scientific Progress. 








VOL. 16, No. 6.) 
WEEKLY. ) 


NEW YORK, SATURDAY, APRIL 5, 1890. 


{ $3 per annum. 
Single Copies, 10 Cents. 





Copyright, 1890, py ExecrricaL Review PusiisHine Company, 13 Park Row, New York. 


Entered at Post Office, New York, as Mail Matter of the Second Class. 








Edison Two-Lamp Pressure Indicator. 

This instrument represents the latest im- 
provement in the type of pressure indicators 
which are so successfully used in connection 
with Edison plants. It being found that the 
carbon filament in the lamp on the one-lamp 
pressure indicator changed in time as it was 
burned, it became necessary to recalibrate 
the indicator, in order to maintain correct 
indications. It became necessary then to 


put in the instrument a means by which the 
engineer operating the plant could quickly 
and easily restandardize his instrument. 
This improvement virtually consists in 
connecting two indicators through a switch 


to the same points in a circuit, using one as 
a working indicator to be kept constantly in 


circuit, while the other should be kept out | 


of use until such time as it is thought neces- 
sary to throw it in, in order to check the 
other. This is done in one instrument by 
putting on two lamps and two sliding resist- 
ances, and so connecting them with a switch, 
that when one lamp is lighted, one slider is 
to be used, and when the other lamp is on, 
the other slider is in use. 

In the two-lamp pressure indicator, as 
shown in the illustration, the ‘‘ test” lamp is 
the one to be kept for a check, while the 
‘* work” lamp is to be burned. 





xlijalilaibiaiaca 
New York Wires. 

The General Laws Committee of the Sen- 
ate made a report last week on electric 
matters, recommending that all wires in New 
York city, and in all cities of over 125,000 
population, be put underground by Jan. 1, 
1892, and that they be subject to some such 
control now exercised over steam 
boilers. 

As to alternating and continuous currents, 
the committee finds that both can be made 
safe. 

The committee will soon report a bill in 


conformity with its recommendations. 
2a 


Accidents from Gas that Pass for 
Suicides, 

Deaths by gas asphyxia have of late been 
more than ever frequent, according to the 
New York Sun. 'Fhey outnumber electric 
fatalities more than ten to one, but coming 
singly, and without the startling features of 
an electrical accident, they attract little 
attention. One reason for the lack of popu- 
lar interest is the fact that in fully half the 
cases reported to the coroner’s office there is 
a presumption of suicide, and in most such 
instances the doubt is never cleared away. 
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As a matter of fact, there is no doubt that 
many cases recorded as ‘‘ suicide” or ‘‘ blew 
out the gas,” bave been accidents, pure and 
simple. Some of them have their explana- 
tion in a common defect of gas fixtures, 
which the coroners and police usually fail to 
look for. If you will take the trouble to 
examine a gas cock you will notice there is 
a pin driven in the side of the plug to stop 
its revolution when the gas has been turned 
off. Consider what will happen if this pin 
has dropped out or is broken off. The gas 
is turned off, the light goes out, but, there 
being nothing to arrest the hand, the plug 
revolves too far and the gas is again turned 
on. Ifthe person who is just going 
to bed happens to drop asleep before 
the odor of escaping gas becomes 
noticeable, or if he is intoxicated, the 
coroner’s Gffice will report another 
case of suicide or blowing out the 
gas. 

This is one of the most common de- 
fects in gas fixtures, and one which ‘in 
cheap hotels and lodging houses can 
be discovered on an average of one in 
ten gas fixtures, so dealers in gas fix- 
tures who make repairs, say. It is 
a most culpable negligence which 
allows such defects to exist, and, by 
the way, an excellent cause of action 
would lie* against the proprietor of 
apy hotel where a guest suffered by 
such a fault. 

Coroner Levy, when his attention 
was called io the matter, said he intended to 
make special inquiry on this point in cases 
of gas asphyxia which hereafter came before 
him. The matter had never been investi- 
gated before, but it was a point, he agreed, 
which would sometimes settle the whole 
question of accident or suicide in a disputed 
case. 


Kansas Falls Into Line. 

An important meeting was held last week 
at Topeka, Kan., for the purpose of form- 
ing a State association of central station 
companies engaged in the business of selling 
electric current for light, heat or power. An 
organization was perfected by the adoption 
of a constitution and by-laws, and the elec- 





tion of an executive committee and the 
following officers: 

L. A. Beebe, Hutchinson, Kan., president. 

G. F. Parmelee, Topeka, Kan., vice-presi- 
dent. 

J. C. Fuller, Winfield, Kan., vice-presi- 
dent. 


R. C. Johnston, Lawrence, Kan., secre- 
tary and treasurer. 

The name adopted is the Kansas State 
Electric Association, and its objects, as set 
forth in the constitution, are : 

“To promote the legitimate growth of 
business; the securing of uniformity in 
regulations for inspection of construction 
and inside wiring ; also underwriters’ rules 
for insurance ; and to give such assistance and 
advice to the companies in its membership as 
may be consistent with the general interests 
of the industry, and the benefit of con- 
sumers.” 

—— o> 

Charles T. Yerkes has purchased an 
electric fountain, and will present it to Lin- 
coln Park, Chicago. It cost $23,000, and is 
now on the way from New York. There 
will be no statuary or ornaments to speak 
of, the whole beauty being centered in the 
jets of water illuminated by electricity and 
shaded with different peti | lights. 





Wood’s Arc Lamps. 

The Fort Wayne Electric Company have 
recently put on the market a new form of 
arc lamp, the invention of Mr. J. J. Wood, 
which is rapidly coming into favor. Gen. 
Andrew Hickenlooper, president of the 
Cincinnati Gas Company, has just put in a 
plant using 100 of these lamps, and he 
speaks of them as among the most perfect 
arc lamps ever invented. 

The lamps used in this system, and shown 
in the accompanying illustrations, are Mr. 
Wood’s latest design, for which patents have 
just been issued. These lamps are orna- 


mental in appearance, as well as perfectly | 


automatic in operation. They are fitted 
with hand cut-out, automatic cut-out, auto- 
matic re-lighter and automatic short circuit, 
which removes them from the circuit 
soon as the carbons are consumed, as well 
as allowing both single and double lamps to 


be operated in the same circuit with perfect 
safety. They are also fitted with an ash cup 
to facilitate cleaning, as well as to prevent 


as 














Fie. 1.—Nrew Dovusite Carson Woop 
Lamp. 


the possibility of carbons dropping from the 
holders, through carelessness or otherwise. 
The frame work is constructed in such a 
manner as to be substantial as well as orna- 
mental in appearance. It is also weather 
E roof and perfectly insulated from the circuit. 
he binding posts are fitted with hooks to 
enable the lamp to be suspended from the 
hangerboard, in addition to the suspending 
ring on the frame. The carbons are fed by 
a small train of clock work controlled by an 
electro-magnet, which gives a uniform feed, 
and subsequently a steady white light, free 
from hissing. is is constructed to allow 
a rapid movement of the feed rack in either 


| Electrical Review says : *‘ 





direction to facilitate trimming. When once 

adjusted, it is practically impossible for 

these lamps to get out of order without 

manual interference, and the claim is made 

that they can be handled with perfect safety 

in a circuit of 4,000 volts E. M. F 
Silica 


When Shall We Say the Same? 


Under the heading, the London 
There are now estab- 


lished in nearly every town and city central 


above 











Fig, 2.—NEw Stne_e Carson Woop 
LAMP. 

stations for supplying arc and incandescent 
lighting. The managers of these central 
stations have found it to their advantage to 
operate a.portion of their plants for the dis- 
tribution of power by means of electric 
motors.” There is scarcely any need for us 
to remark that these paragraphs refer not to 
England but to the States, and they are 
quoted from a beautifully compiled pamphlet 
on the Thomson-Houston motor. The day 
may come, but it advances but slowly, when 
English electrical firms can introduce their 
goods to the notice of the public in the same 
strain; in the meantime we can only con- 
gratulate our American cousins upon the 
vast expanse of country under their control 
which leads to the numberless great elec- 
trical enterprises of which we hear almost 
weekly, the electro-motor industry now bid- 
ding fair to rival that of electric lighting. 


The Carbon Cure. 
[N. Y. Sun.] 
And now the burned-off carbon points, 
By some strange mysticism, 
Are carried round in pockets as 
A cure for rheumatism. 
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The Fast Telegraph Tournament. 

This interesting telegraphic event, which 
occurs April 10, 1890, at Hardman Hall, 
New York city, promises to be a very suc- 
cessful tournament, and is attracting more 
attention than any former contest in tele- 
graph circles, Mr. Fred. Catlin, the man- 
ager, has been untiring in his efforts, and 
was surprised to find the interest that was 
taken in the tournament immediately on its 
announcement. 

The entries were closed last week. Forty 
gentlemen have entered for the contest, and 
15 ladies. Pittsburgh, Philadelphia, Rich- 
mond, Washington, Hartford and Provi- 
dence, will be represented. 

Many of the old-time telegraphers are tak- 
ing an interest in the contest. Mr. Chand- 
ler, of the Postal, General Eckert, of the 
Western Union, and many others prominent 
in the telegraphic world expect to be present. 
Mr. Edison, on being asked to contribute 
by Mr. Catlin, who suggested that perhaps 
fame and prosperity had caused him to drift 
too far away from early telegraphic associa- 
tions to be’interested in this event, replied : 
“‘T hope I haven’t changed a particle. I'd 
rather have the small-pox than a swelled 
head. Put me down for $25.” 

There will be two sessions of the tourna- 
ment—afternoon and evening. The ladies 
will probably participate in the afternoon 
contest, and the gentlemen in the evening. 

The following is the list of contestants : 


CLASS ‘‘ A.” 
New York.— 
John W. Roloson, Postal Tel. Cable Company. 
W. Davis, - = ** 187 Broadway. 


James P. Bradt, 

W. M. Gibson, 

Frank J. Kihm, . a 

W. L. Waugh, i ge 

Frank L. Catlin, Henry Clews & Co. 

George W.Simmonds, Fifth Avenue Hotel. 

M. H. Toomey, Stock Ex. 

H. Peters, Postal Tel. Cable Company, 
187 Broadway. 


N. Y. & N. E. Railroad. 
United Press. 


United Press. 


Hartford, Ct.— 
B. R. Pollock, Jr., 
Washington, D. C.— 
H. 8S. Wright, 
Philadelphia.— 
H.T. Paulhamus, Postal Tel. Cable Company. 
Andrew J. Swan, Western Union Tel. Co. 


OLD-TIMERS. 


United Press. 
Western Union Tel. Co. 


New York.— 
A. 5S. Ayres, 
John H. Dwight, 
Fred. Catlin, 
Annapolis, Md.— 
Charles H. Gogel, 
Pittsburgh, Pa.— 
Geo. M. Eitemiller, 


CLASS ‘‘B 


Postal Tel. Cable Company. 


Western Union Tel. Co. 


” 


New York.— 

W. L. Waugh, 
James P. Bradt, 
J. G. McCloskey, 
E. A. Sprong, 
Frank L Catlin, 
David Wark, 

C. G. Millard, 

M. H. Toomey, 


United Press. 
“ “ 


Henry Clews & Co. 
We U., 195 Broadway. 


Stock Exchange. 


O. Hart, Charles Head & Co. 
Frank English, id ue * Mills Bldg. 
W. Davis, Postal, 187 Broadway. 


Johnson & Boardman. 


M. J. Doran, 
Nat. Transit Co., 26 B’way. 


W. A. Jones, 

J. D. Hinnant, 

F. F. Norton, 

W. D. Chandler, 

W. B. Upperman, 
Washington.— 


Postal, 187 Broadway. 
Associated Press. 


H. S. Wright, United Press. 
Richmond, Va.— 

Cc. W. White, W. U. T. Co., 1300 E. Main. 
Philadelphia.-— 

H. fT. Pauthamus, Postal. 


Andrew J. Swan, 
Robert C. Mecredy, 
Providence, R. I.— 
A. 5S. Patterson, 
Pittsburgh, Pa.— 
Ed. Bishop, 


W. U. T. Co. 
as * Com, Exchg. 


Western Union Tel. Co. 


Western Union Tel. Co. 


LADIES’ CLASS. 

New York.— 

Miss Belle M. Dennis, 

Miss E. R. Vanselow, 

Miss Jennie Schlesinger, 195 Broadway. 

Miss Tillie V. Freschel, 195 Broadway. 

Miss Kittie B. Stephenson, 195 Broadway. 

Miss Adele Erbelding, 195 Broadway. 

Miss Millie Moss, 195 Broadway. 

Miss Mamie Smith, Caldwell & Bunker, 

Brokers, Wall street. 
W. U., 457 E. 10th st 
Miss L. Wagner, W.U., 8th ave. & 23d st. 
Miss Annie M. Schaffer, Postal, 187 Broadway. 
Miss Emma V.Garthwaite, 195 Broadway. 
Miss Minnie White, W. U., 821 Sixth ave. 
Miss 8. C. Barry, - ” * 
Miss Anna E. Findley, 
Mrs. M. E. Randolph, 


RECEIVERS. 


1227 Broadway. 
195 Broadway. 


Miss M. A. Daley, 


Postal, 91 Wall street. 
195 Broadway. 


New York.— 
E. A. Sprong, 
John Turnan, 
A. J Lafaye, 


United Press. 
Postal, 187 Broadway. 
W. U., 19 Broadway. 


PRIZES OFFERED BY MR. WALTER P. 
PHILLIPS. 

Mr. Walter P. Phillips, general manager 
of the United Press, writes Manager Catlin 
as follows: 

‘*My Dear Sir: It having been decided 
by the judges in the forthcoming fast-send- 
ing tournament that the decisions shall be on 
the basis of the fastest time made, provided 
the sending is readable, I have concluded to 
offer four supplemental prizes to the amount 
of $100, and write to say that I will pay $25 


to that contestant, in each class, who is ad- 
judged to have done the most finished and 
accurate sending in the quickest time. I 
thoroughly understand that it has been your 
aim to lower the record, and that this is a 
fast telegraphing tournament, and not one 
in which the most musical or most finished 
sender is to carry off the honors, unless his 
time is also faster than that of others. But 
for these fast-sending trials, which have oc- 
curred at intervals since 1867, there would | 
be no phenomenal senders in the business | 
now, and the purpose they serve is therefore | 
admirable. At the same time, the work of | 








New Mecoum Box, 


* * : | 
a Messonnier is as much entitled to recog- | 


nition as that of his brother artist who paints 
on broader lines and on a more extended 
canvas, and I am persuaded that by putting 
a premium upon accuracy and rhythm in | 
telegraphic manipulation, we may incident- 
ally encourage the school of beautiful senders 
in a tournament for the benefit of that small | 
class of gentlemen whose nerves of steel | 
have enabled them to make time calling for 
an average of 19 movements of the hand per | 
second—an achievement which places the | 
piano gymnastics of Thalberg, De Meyer, 
Von Bulow, Rubenstein, Essipoff and D’Al- 
bert, decidedly in the shade. 
Fraternally yours, 
WALTER P, PHILLIPs. 
———_¢ = e—__—_ 
More Electrical Apparatus for the 
Transvaal. 

We gave a description some time ago of a | 
large installation for the electric transmission | 
of power, which was being manufactured | 
by the Sprague Company for the Forbes | 
Reef Gold Mining Company, of the Trans- | 
vaal, South Africa. This plant will transmit | 
power from a waterfall where are situated 
a number of Pelton wheels, to the mine 
premises, more than three miles away. 
The wires connecting the water wheel with 
the electric motors at the mine, will be 
carried upon poles right acros8 country in a 
direct line. The amount of power trans- | 
mitted will be 140 horse-power. 

The Forbes Reef Company are now so 
thoroughly satisfied that electricity is the 
most convenient and economical agent for 
transmitting power long distances, and ap- 
plying it at its point of use, that the man- 
agers of that company have ordered addi- 
tional apparatus, including dynamos and 
motors, with wires for the transmission of 
75 more horse-power. This will make a 
total of 215 horse-power, to be transmitted 
from the water-power, which will be used 
on the mine premises. 

It is estimated that the efficiency of the 
whole electric system will be about 70 per 
cent., that is, out of every ten units of power 
delivered from the turbine to the dynamo, 
seven units will be delivered from the water 
pulleys for work, and only three lost in the 
transmission in both machines. 

Part of this apparatus has already been 
shipped to the Transvaal, and the rest will 
follow soon. The construction and instal- 
lation of this plant will be under the direc- 
tion and supervision of Mr. Wm. Rydler, of 
the Sprague Company. When this is fin- 
ished it will be one of the largest if not the 
largest and most extensive electric mining 
transmission plant in the world. While it 
is to be regretted that the managers of mines 
in this country have as yet not availed them- 
selves to any very great extent of the ad- 
vantages in the transmission of power by 
electricity, it will probably not be long before 
many of the water powers which now run | 
to waste in many mining localities will be 
utilized with advantage. 

—_—__e = eo —__—_ 
The fifth annual report of the Board | 
of Gas and Electric Light Commissioners, 
of Massachusetts, shows that there are 
in the State 75 gas companies, of which 
26 have the right to supply both gas 
and electricity, and no fewer than 100 elec- 
tric light and power companies. The num 
ber of public gas lamps continues to dimin- 
ish in about the same ratio as last year, 
electric lights taking their places. Thecoal 
gas companies lost 999 lights. The year was 
an active one for those engaged in the elec- 
tric lighting business. There were 44 new 
electric light and power companies incorpo- 








rated. 


Queen & Company’s New Standard 
Megohm Box. 


The rapid and widespread growth of the 
electric Nghting industry and consequent 
multiplication of manufacturing companies, 
has necessitated the closest attention to the 
smallest details of installation, in order to 
secure contracts. The close interest dis- 
played by the public has also compelled the 
adoption of all accessories tending to greater 
safety in operating plants and central sta- 
tions. One of the 
greatest sources of 
peril is well known 
to be poor insula- 
tion, and high in- 
sulation is now al- 
most the prime es- 
sential among 
makers of electric 
light wire; the 
most careful meas- 
urements being 
tuken by them and 
used as evideuces of 
the greater or less 
value of any par- 
ticular brand. 

In making reliable 
instruments of this 
kind one of the most valuable requisites is a 
first-class and accurate standard of high 
resistance. In response to the great demand 
for a standard of this kind, Messrs. Queen & 
Company, of Philadelphia, the well-known 
manufacturers of test instruments, have just 
completed a new form of megohm box, 
which we illustrate on this page. The box 
here shown has been especially designed so 
as to prevent all leakage while measure- 
ments are being made, and is claimed to be 
the finest ever designed in thisrespect. The 


| coils are 40 in number, each of 25,000 ohms 


resistance, and are united in sets of four; 
the terminals of each set of four coils are 
mounted upon corrugated rubber pillars, very 
highly polished, an inch and a half high, the 
cortugations making the pillars equivalent 
in insulating surface to pillars three inches 
high. The rods passing from these outside 
terminals to the extremities of the coils 
within the box do not touch the rubber pil- 
lars except at the top, the pillars being cut 
away inside for that purpose so as to enclose 
the rods without contact. The binding posts 
or terminals may be so connected, by means 
of the metal straps, as to throw any number 
of the coils together in series or in multiple. 
The coils themselves are wound of platinoid 
wire and adjusted by Prof. Wm. A. Anthony 
to the highest degree of precision, while the 
mechanical finish throughout is of the very 


| best. 


Manufacturers of cables or high insulation 
wire and all others who require to measure 
very high resistances or to test and measure 
the insulation of wires and insulating com- 
pounds, will find this megohm box splen- 
didly adapted to their needs. 

—_-—__ 
A Chinese Light Company. 

A San Francisco Hxraminer reporter had 
an interview recently with Wong Hong Tai, 
the resident Chinese Edison, whose electrical 





| genius formed the subject of an article some 


months ago. 

Electric lights, Tai has discovered, prom- 
ised to be the only thing in this line that 
were likely to meet with patronage from 
his countrymen. They would buy light 
because they could see what they were 
getting, even though they did not understand 
the principle of production. 

Su Wong Hong Tai went into the study of 
electric light. Connected with all the lights 
was a regulating key of Tai’s own invention, 
by means of which the light can be lowered 
or raised with the same steadiness and to as 
great a degree as the flame of a lamp. 

‘‘That is not really necessary,” said Tai, 
‘‘but I doit to please the Chinese. They 
do not want to waste anything—not even a 
ray from an electric light.” 

Tai worked on for a month or two and 
then showed his model plant to some of his 
wealthy countrymen. The capitalists with 
pigtails comprehended at once. Within a 
week the Canton Electric Light Company 


| was organized with a capital of $400,000, 


ready to be paid up at a moment’s notice. 


| Communication was opened with Chinese 


capitalists in Canton, as much more capital 
was subscribed there, and a permit obtained 
for the introduction of electric light into 
the largest commercial city of China. Wong 
Yin, of San Francisco, was elected president, 
and Wong Hong Tai, general superintend- 
ent and manager. Tai purchased a $1,400 
plant for illustrative purposes, and is now 
packing up to go to Canton to begin active 
operations, leaving behind him orders for 
nearly $100,000 worth of dynamos and 
other apparatus, to be filled on the instal- 
ment plan as business warrants. 





‘‘This move is creating a big excitement 
at home,” said Tai, yesterday. ‘‘ Wong Yin 
and my son have been in Canton for some 
weeks, illustrating the company’s business 
with a small dynamo. My people are 
beginning to wake up. Kwong Pee is only 
22 years old, and yet he has been in the 
Emperor's chair for 14 years. His mother 
has given him a different education from 
that ever accorded any other Chinese ruler. 
She could do nothing herself, but the mo- 
ment Kwong Suey attained years of discre- 
tion, her influence began to be felt through 
his enlighténed policy. Ivis only five years 
since the telegraph was introduced to China 
proper; the telephone and gas are stil] 
strangers. It is a big jump from oil to 
electricity in Canton, and I do not wonder 
at the excitement that the move is creating. 
We have no fears of a failure, however, 
The first piece of railroad in China was 
built about the same time as the telegraph. 
Stock was issued for $100 per share. That 
same stock cannot now be bought for $800 
a share. 

**Kwong Suey and his government will 
encourage improvements of all sorts, but 
his policy is to push them with Chinese 
capital. The rich silver mines of Shantong 
have long been Jouked upon with covetous 
eyes by foreign capitalists, but have been 
allowed to lie unworked for centuries. Now 
they are being opened up, and a number of 
intelligent Chinese are scattered over the 
world, studying the various systems of 
mining and working ore. I think 1 shall 
soon be proud of my people.” 





Relation of Heat to Resistance. 


We are indebted to Professor Robert 
Spice, of Brooklyn, for the following in- 
structive experiment tc prove that the heat 
generated in an electrical conductor varies 
directly as the resistance. 

The apparatus consists of two small 
metallic vessels, one double the capacity of 
the other ; two coils of wire, one of resist- 
ance #, and the other of resistance 2R. The 
two vessels are placed in contact with the 
opposite faces of a thermopile, which is con- 
nected up with a galvanometer. The 
current passes through both coils of wire 


f 




















2R 


























. 





i| 2 


B 


DraGRAM ILLUSTRATING PRoF. SPICE’s 
EXPERIMENT. 

in series ; therefore there is the same current 
flowing in each coil. If there should be a 
difference in temperature between the 
metallic vessels, the thermopile would de- 
flect the galvanometer needle ; if there is no 
difference, the needle would remain at zero. 

Finally, the vessel of capacity 1, con- 
taining resistance R, is filled with kerosene ; 
the vessel of capacity 2, containing resistance 
2R,is also filled with kerosene. Conse- 
quently, as 2R gives twice the heat of 12, 
and is immersed in twice the quantity of 
liquid, the temperature of both vessels will 
rise alike, and the galvanometer needle will 


remain at rest. On account of the delicacy 
of the thermopile, the experiment need only 
last a few seconds, thus avoiding the usual 
loss by radiation, etc. A reference to the 
diagram will make the experiment plain. 

Professor Spice used this method (of un- 
equal weights of bodies) to d. termine 
specific heat problems, as many as five 
years ago, although he has never published 
the idea. 
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Gas and Electricity. 


At a recent meeting of the Ohio Gas Light 
Association, Mr. Allen R. Foote read a very 
interesting and valuable paper on ‘‘Municipal 
Control of Gas and Electric Lighting Plants.” 
After opening his address with some re- 
marks upon economic evolution, Mr. Foote 
proceeded as follows : 

‘*The advocates of municipal control of 
lighting give but one reason for their policy 
It is that it will make the lighting service 
cheaper. The same argument will serve 
equally well a movement for municipal 
ownership of : 

‘* Gas plants, 

‘* Electrical plants, 

‘* Street car lines, 

‘* Ferries and 

‘« Telephone exchanges. 

‘* More than this, it will suit just as well, 
a demand for the national ownership of : 

** Railroads, 

‘«Telegraphs and the 

‘«* Express business. 

‘* But why stop here? It will apply with 
still greater force to the national ownership 
of every productive or distributive industry. 

‘« The results of municipal ownership may 
be proven now. There area sufficient num- 
ber of undertakings of that character now 
in operation to render the demonstration 
complete. If the claims of those wh« 
advocate municipal ownership be true, they 
can prove them by accounts now being 
kept. I challenge any municipality in the 
United States owning a gas or an electric 
light plant, to submit the question of th: 
policy of municipal ownership to the arbi 
tration of provable facts. That this may bx 
done, attention must first be given to the 
classification of items and the forms of 


accounts of receipts and disbursements. 
The greatest difficulty in the man- 
agement of their private affairs. If men are 


not exact and honest with themselves in the 
management of their own finances, how can 
they be made exact and honest in the man- 
agement of municipal finances? The only 
safeguard for the man and for the munici- 
pality, is the regular publication of accounts 
in approved forms, showing every dollar of 
income and expense, in items classified in 
accord with the requirements of a sound 
economy. The question of honesty is of 
minor importance in the demand for ascien- 
tific system of economic accounting. A 
system of accounting that will satisfy 
economic requirements, will satisfy all moral 
requirements. Money may be spent honestly 
and not be spent economically. There can 
be no scientific demonstration of economic 
results, without a scientific record of eco- 
nomic operations. Upon such data only 
can economic policies be safely based. 
Those favoring municipal ownership can 
afford to wait until such data can be 
obtained, before committing their munici- 
pality to a measure of doubtful expediency, 
and one that may ultimately prove undesir- 
able. 

‘*T say to the people of all municipalities 
that have committed themselves to the prin- 
ciple of municipal ownership, you have 
entered upon an economic policy that will 
ultimate in industrial slavery. You sought 
escape from a limited monopoly, and have 
established an absolute monopoly. You are 
levying a tax on consumption, instead of 
possessions. This is the most inequitable 
form of taxation. 

‘“When the municipality owns the plant, 
the wage earner and the millionaire pay 
exactly the same rate for the gas they con- 
sume. The profit on that gas compels the 
wage earner to pay a tax a thousand times 
greater in proportion to hisincome, than the 
tax that is paid by the millionaire. 

‘*The policy of municipal ownership of 
lighting plants can be successfully combated 
upon practical lines. Let the whole truth 
be known regarding the accounts of such 
plants, let the people become thoroughly 
educated as to the workings and tendency of 
such undertakings, and, speaking of one of 
them as representing the whole, the sale of 
the Philadelphia gas plant to private owner- 
ship and management will becomea political 
necessity.” 





Transfer of Electric Light Property. 


The property of the Weston Electric 
Light Compavy, which has been operated 
by the United States Electric Light Com- 
pany, in Newark, since 1881, was formally 
transferred to the United States Electric 
Light Company last week, and a mortgage 
for $750,000 was recorded as given to 
Marcellus Lartley, of this city, who, with 
H. B. Hyde and Anson Phelps Stokes, has 
controlled the stock for years and is one of 
the vice-presidents of the company. A 
little more than a year ago the Westing- 
house Electric Company took the works on 
a contract with the United States Electric 
Light Company. 





The Evans Friction System at 
Jamestown, N., Y. 


Our illustration on this page represents an 
application of the Evans Friction System, at 
Jamestown, N. Y. As will be seen, the fly 
wheel is connected by the friction belts with 
two dypnamos, one placed on either side of 
the shaft. The great advantage ‘derived is 
in being able to throw any one machine in 
or out of gear, without interference with the 
other dynamos running from the same shaft. 
Mr. Charies W. Grant, president of the 
Jamestown Electric Light Company, is loud 
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Carthage, Mo.—To the Carthage Light 
and Fuel Company, of Carthage ; capital 
stock, $100,000, all paid up. Incorporated 
by H. C. Messenger, of Carthage; C. H. 
and H. A. Martin and George B. Campbell, 
of Fort Scott, Kan. 


Jefferson City, Mo.—The Secretary of State 
issued certificates of incorporation to the 
Cross-town Electric Railway Company, of 
St. Louis ;. capital stock, $100,000, half 
paid up. Incorporated by G. Campbell, 
E. D. Meier, D. K. Ferguson, D. W. Brown, 
P. K. Marion and C. C. Carroll. 


Albany, N. ¥Y.—The Asphaltum Pipe and 
Subway Company ; to mine, manufacture, 
distribute water and construct subways for 
electric conductors. Capital stock, $400- 
000, all of which has been subscribed. 
Directors, F. M. Speed, Edgar Briggs, 
Adrian R. Smith. George H. Hops and W. 
H. Warswick. 


Aiken, 8. 0.—The Aiken Water and Light 
Company; principal place of business at 
Aiken ; object, to furnish water, light or 
drainage, to the citizens of the city of Aiken 
and vicinity ; capital, $5,000, in shares of 
$10 each. Incorporators, P. A. Emanuel, 
Wm. Turnbull, Geo. W. Croft, Henry Hahn 
and John F. Gaston, all of Aiken. 
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in his praises of this system of driving dyna- 
mos, and says that if his company ever 
builds another station, they will use no other 
method of running their machines. 


The “ Helmet Brand” Wire. 


The Empire City Electric Company has 
just placed a new insulated wire upon the 
market under the name of the ‘‘ Helmet 
Brand.” The company is manufacturing 
this wire in various grades of insulation, and 
of all sizes, to meet the constantly increasing 
demand for cheaper wires of good insulative 
qualities. It is meeting with much favor in 
the trade, and is selling rapidly. 

The new wire catalogue of this company 
is a very neat and attractive one, the cover 
being beautifully shaded and of unique 
design. 





——_ «o2e — 


Denison, Tex.— Belton Electric Light 
Company ; capital $200,000 ; incorporators, 
D. A. Chamberlain, M. V. Smith and Ida 
Bryan. 


Albany, N. Y.—A certificate of incorpora- 
tion of the Home Electric Light Company, 
of Ilion, was filed last week in the office of 
the Secretary of State ; capital $15,000. 

Chicago, Ill.—The Chicago Incandescent 
Lamp Company, at Chicago ; capital stock, 
$1,000 ; to manufacture electrical supplies ; 
incorporators, F. B. Caldwell, Frank J. 
Reed and A. Oppermann. 


Annapolis, ¥d.—The Woodberry & Belt 
Electric Light and Power Company, for the 
city of Baltimore and Baltimore County, 
has been incorporated by James E. Hooper, 
Francis E. Waters, W. Irving Walker, 
George Poole and Henry Hutton, all of the 
city of Baltimore, Md. Its object is to 
supply electricity for illuminating purposes 
and all other purposes to which electricity 
may be applied. The capital stock is $100,- 
000, with privilege of increasing it to 
$1,000,000. 


Tue Evans Friction SysTEM, AS USED AT JAMESTOWN, N. Y. 





Harrisburg, Pa.— The Ashbourne and 
Cheltenham Electric Light, Heat and Power 
Company, of Montgomery County ; capital, 
$10,000. 


Carrollton, Mo.—The Carrollton Water 
Company filed affidavit of extension of busi- 
ness and change of name to Carrollton Light, 
Heat and Power Company. 


Toronto, Ont.—The Kakabeka Falls Land 
and Electric Light Company, Limited ; cap- 
ital stock, $800,000, in $100 shares. The pro- 
moters are A. P. Boller, New York; E. D. 
Smith, Alexander McGan, E. V. Douglas, 
Philadelphia ; W. P. Douglas, Minneapolis. 


San Francisco, Cal.—Electric Street and 
Station Indicator Company, of San Fran- 
cisco. Capital stock, $500,000. Amount 
actually subscribed, $420,000. Directors, 
John L. Cahill, Lucius H. Foote, Alex. G. 
Hawes, Joseph D. Grant and Rueben H. 
Lloyd. 


Minneapolis, Minn.—The Carpenter & 
Nevins Electro-Heating Company have filed 
articles of incorporation, with a capital stock 
of $800,000. The incorporators are M. 8. 
Scofield, J. W. Kelly, L. Kimball, Robert 
C. Long, S. W. Nevins and Charles E. 
Carpenter. 


Rochester, N. ¥.—The Consolidated Gas 
and Electric Company, of Batavia, has been 
incorporated with a capital stock of $100,000. 
The concern will absorb the stcck of the 
Consumers’ Electric Light and Power Com- 
pany and the Batavia Gas Light Company. 


Albany, N. ¥.—With a capital of $5,000, 
the Fisher’s Island Telephone Company 
has been incorporated at Albany, to construct 
a line of telegraph on Fisher’s Island, Suffolk 
County, or from or to any other points 
within this State. The entire number of 
shares but three are taken by E. M. Fer- 
guson, Pittsburgh, Penn., and Walter Fer- 
guson, of Stamford, Conn. 














Columbus, 0.—Citizens’ Gas and Electric 
Company, Cleveland; capital stock, $250,000. 


Des Moines, Ia.—Citizens’ Electric Light 
and Power Company, Muscatine ; capital 
stock, $25,000. 


Albany, N. ¥.—The Bolet Electrical Man- 
ufacturing Company, of Brooklyn, has been 
incorporated, with a capital of $300,000. 


Camden, N. J.—Articles of incorporation 
were filed yesterday in the county clerk’s 
office by the Keystone Electric Battery 
Company. 


Woonsocket, R. I.—The River Point Elec- 
tric Light Company has decided to organize, 
with a capital of $30,000. It will use the 
Edison system. 


Wichita, Kan.—The Wichita Electric 
Railway Company, of Wichita. Directors : 
J. O. Davidson, Thos, G. Fitch, Geo. L. 
Rome, B. H. Campbell, C. A. Walker. 
Capital stock, $1,000,000. 


Chicago, Ill.—California Railway Com- 
pany, at Chicago ; to construct and operate 
street railroads; capital stock, $500,000 ; 
incorporators, Edward Russell, W. M. Mc- 
Ewan and F. H. Russell. 


Sandy Hill, N. Y.—A certificate was 
filed in the office of the Secretary of State 
showing that the capital of the Sandy Hill 
Electric Light and Power Company has 
been increased from $15,000 to $25,500. 


Indianapolis, Ind.—Electric motors, sew- 
ing machines, etc., will be manufactured by 
the Pullman Electric Motor Company, of 
Logansport. This concern, with a capital 
stock of $25,000, is incorporated under © 
State laws. 


Covington, Ey.—The Falmouth Electric 
Light and Motive Power Company ; capital 
stock $50,000, with John C. Hamilton, 
John King, J. W. Thompson, Wm. Apple- 
gate, D. L. Frazier, Theo. Bradford and J. 
N. Riggle, as incorporators. 


Harrisburg, Pa.—A charter has been 
granted to the Sun Illuminating Company, 
of Pittsburgh; capital, $5,000. The directors 
are, J. B. Griggs, of Allegheny; W. M. 
Cooper, of McKeesport; James M. King, 
of Edgewood, and H. L. Trus and J. H. 
Young, of Pittsburgh. 


Batavia, N. ¥.—The Consolidated Gas 
and Electric Company, of Batavia, was 
incorporated last week, with a capital stock 
of $100,000, divided into $6,000shares. The 
incorporators are 8. D. Purdy, Henry Croft, 
Charles H. Caldwell, Richard C. Garhart 
and Russell L. Kinsey. 


Cleveland, 0.—The Citizens’ Gas and 
Electric Company has filed articles of incor- 
poration in the oftice of the Secretary of 
State, at Columbus: The capital stock of 
the company is $250,000. The incorporators 
are: Jeptha H. Wade, Jr., W. J. Rainey, 
Samuel P. Ely, Mars E. Wager and Cyrus 
P. Leland. 


Washington, D. C.—The Columbia Elec- 
tric Company. The incorporators are: John 
W. Thompson, Lewis Cephane, Fred. W. 
Royce, Green B. Raum, Thomas J. Luttrell, 
Charles C. Lancaster, T. E. Roessle, all of 
the District of Columbia ; Caleb H. Jackson, 
E. T. Platt, Paul D. Cravath, of New York ; 
James S. Humbird, P. Foley, Gilbert T. 
Rafferty, James Atwell and George T. Oliver, 
of Pittsburgh. The object of the company 
is to supply electricity for lighting, tele- 
phoning, motive power or other purposes, 
to persons or corporations in the District of 
Columbia. The capital stock of the corpora- 
tion is to be $250,000, which may be in- 
creased by the stockholders to $5,000,000. 





ELECTRICAL REVIEW 





April 5, 1890 








fscrpaeas RM 


Published at 13 Park Row 
P, O. BOX 3329. 


GEO. WORTHINGTON, - - Editor. 
CHARLES W. PRICE, Associate Editor. 
T. J. McTIGHE, ee and 

Manager Patent Bureau. 











"REGISTERED CABLE ADDRESS: 
7 ELECTVIEW,” NEW YORK. 
“646 JOHN,’ TELEPHONE CALL. 











BOSTON OFFICE: 
|. BARKER, Room 29, 620 Atlantic Ave. 


WASHINGTON OFFICE: 
GEO. C. MAYNARD, 1419 New York Ave. 


CHICAGO OFFICE: 


D. B. DEAN, 61 Metropolitan Block. 
EUROPEAN OFFICE: 


CHARLES FFRENCH, Bridge House, 
181 Queen Victoria St., London, E. C. 


SUBSCRIPTION TO THE 
ELECTRICAL REVIEW. 








One Year, United States and Canada, - $3.00 

One Year. Foreign Countries, - - 5.00 

Single Copy. - - - - -10 
ANNOUNCEMENT. 


Address all communications and make all 
money orders and checks payable to order 
of EvecrricaL Review, P. O. Box 3329, 


New York. 


No attention will be paid to communica- 
tions for the REVIEW without the ~ame and 
widdress of the writer. 


_NEW YORK, APRIL 5, 1890. 











CONTENTS. PAGE. 


Edison Two-Lamp Pressure Indicator........... 
re ee 
Accidents from Gas that Pass for sannnene 
Kansas Falls Into Line. . 
Wood's Arc Lamps 

When Shall We Say the Same: 
The Carbon Cure 
The Fast Telegraph Tournament........ ...... 
More Electrical Apparatus for the Transvaal. 
— & Company’s New Standard Megohm 
AC whinese Light Company. . 
Relation of Heat to Resistance.................. 
Gas and Electricit 
Transfer of Electric Light Property . 
The Evans Friction om at Jamest own, N.Y. 3 






RO OS ee kt 


2 


women 


The ** Helmet Brand” Wire............... ..... 3 
Gait ctecsecnvesesis.c sovsccees 3 
A Revolution at the Wrong End ............. .. 4 
Capitalists, AtLeRGOR!,..... .cccceccecscccceveces 4 
Correspondence : 
Our Washington Letter......... pevisay anes. ae 
Cp CD RIIOUOE 5 oc ccccvcersenevewisece 5 
oe ee eer 5 
CaP BIBT TAGOGE oc oc secs ccvcsccvccess 5 
I vo besin cece sves's wed ecccens 5 
Subway Decision Reversed...................... 5 
I II sicisinsis. Sicie dosdncdsercecan cous 5 
ie aren Dc ceuiticiiivergivusneeeuiserns ws 6 


Notable Run rll the Reading Railroad —89 
A Miles in 8 Minute 
American Bell Telephone Company. 
Telegraphic Recollections..................... 
I See vcce rer einros vesseceeerees seee 
Telegraphic 7 
Submarine Cables ... 7 
And Still They Come. 7 
Two Novel Deeds ... ie penis 7 
Electric Power iis buge ee? Ve 
The Short Electric nen ‘System. Lothdlentawcsadl 8 
New York Electrical PRS oe 
New Combination Board.............. 8 
Farewell Dinner to a Well-Known Electri 

























PL TAU NECEOIOSPAESCIT SS KOORH TEs 640eee 8 
The Abornaiteg PEs ib ctiaivinn voasinie asada 9 
An Immense Electric Light Station............. 9 

“Tyne * Combined Engine and Dynamo........ 9 
I III cvecic ric cccccse sisenee coe 9 
Electric Clubs : 

New York Electric _ ER er ee eee Eee 12 
Boston Electric Club... ........ ces. 2. ees 12 
Chicago Electric SIR Eee ieaieeteninels: 12 
Atlanta Blectric Club..........6..28  cccccee 12 
Clubs in Other Cities. ............ ccsccccee 12 

The Thomson Protective Device................. 12 
A Successful Man’s Opinion....... ............. 12 
Mill Tramway at Lawrence, Mass............... 2 

Asking for a Receiver. ..............sccesssese - 12 
Kindred Interests 13 
Electrical Patents 13 

INDEX OF ADVERTISERS. 
COVER PAGES. 
A—Ansonia Brass & ow i clitwiad Seecinns 4 
a) 7D” rere 4 
B—Bridgeport Brass Go. eannns 4 
ET I eatiends, avisvddcrncseseons 3 
D—Davis, Charles H., Electrical ee bisane 4 
Day’s Kerite Insulated Wires... ...... ... 4 
E—Eastern Electric Cable’Co..... ............. 4 
Edison United Manufacturing Co.. ........ 2 
Edson Pressure ording Gauges.......... 4 
EE WOE EID 60 Snccénccsvcsonsasvecebes 4 
i ME 1 <éeccceredscesesies Sodbceeses 4 
SE ek tard ow acs 4 Cabiadiamekineweanien 4 
—— TODS inc criencsescs. ctsvese 4 
Standard Underground Cable Co ........... 4 
T- ‘Tucker Electrical Construction Co.......... 4 
INSIDE PAGES. 

ee Battery Electric Light & Power 
PTE RCS err eee 21 
sea Brass & Bronze Co .. 14 
American and Foreign Books on 22 
American Bell Telephone Co... ; 23 
American Electrical Works ................. 14 
eS Re ass 13 
B--Babcock = NEI od sicaivncncsasstas 30 
I tcata as <énedcere cers 14 
Ball Electric NED as sv doytneis ouieuibiciges 23 
Ball Engine Co ....... 23 
Baxter, H. E. & , eiietdeowsnd «wetenve 28 
RR, Bccedeceewes: c00.6 soedecs coo Oe 
IEE Hub taveoite boscudgudeopeseete 30 





Buckeye Engine Co ..... ...---.-eseeseeeees 7 
Butler Hard Rubber Co..........-.++e0+++5+ 17 
ac iocsechdveesncs. vocenyonpeews 30 

C., B. & Q.R. R..-.- eee eee ee ee er ence nee 13 
“6, & C.* Electric Motor Co nqahdeive'sleme aae 
Contral Blectric Co......... cccscccccccccccce 30 
Clark Arc Lighting Oo............sccccseceee 1 
Continental Dynaino Co.............-+5++6+ 21 
D—Daft Electric Light Co ............. ....... 24 
Dwight Slate Machine Co...............-- . 20 
E—Easton Electric Co acheoesie mente: ae 
Eclipse Wind Engine Co. cecvtcaes aE 
Eddy Electric Manufacturing ER 
Edison Machine Works. ..........-...---+++- 28 
Edison Manufacturing Co..............++++- 17 
TR once beep cewsceocse. coescucs ‘oe 
Empire China Works ............--+-++: ; 23 
Empire City Electric Co........ .--..---.-- 2 


Empire City Electric Co.. 











Eugene F. Phillips Electric al Works, Ltd... 14 
Eureka Tempered Copper Co ..... 25 
Excelsior Electric - _ en 24 
P—Faraday Carbon Co.......... .0scccccccseves 25 
Forest ity, Electric Works 30 
PN kth sue. das eveedecsoccscoss cere 13 
Fort Wayne Electric Co....... ...-...+-++-- 82 
G— Garvin Machine Co a0 Weeasdens ae 
Gibson Gas Fixture Works... . ..... -..... 21 
Goodrich roe 3 Companies............ ... 25 
Gordon & Co., Di oitiensrekesteds.canaanns 21 
Greeley & Co., The £8  diceetacaiaal gt ein webkin Sae 
Greeley & Co., Thee 8. Seomeadsneaeei ae 
H—Holmes, Booth & Haydens.. caeiniumampeuayeaie’ 24 
Horn, Brannen & Forsythe Manufacturing m 
iatibbksndvedvs Vaied. 40 Str erwsvondsesaee 2 

{—“‘ Industries” Cink, weno ee 
Interior Electrical Conduit ie oe 28 
—Jarvis Engineering Co. REE LE 
—Lane & Bodley Co............60-ceeeceeeceee 25 
Leclanche Battery Co.............ssccscreee 14 
BE Oe Cg SUED cc cccesccccccsos voces . 80 
Lehigh Valley srenmng C Ds awaceseccay ae 
Lynch, E. T., Jr paaeeeereee 14 
M—Macfarlane %& Co., Wm. on eee ae 
Manhattan Electrical Supply i iscaeer . 18 
EE PPR eidsapnsss sivededsrerccse . B 
N—National Carbon Co..... .. ....... — 
National Electric Manufacturing a 
National Pipe Bending Co. . ve ueens 21 
Newark Machine Tool Works. ........... 14 
New Electrical Books... ... .. es 16 
IIR ocsecvivccccsccsecccs Oe 
New Haven Clock Co................. vies 28 
New York Belting & Packing Co............ 25 
New York Electric Supply Co.... .......... 14 

p— SIN 0. Wee Moos ss cecccccesensegs 23 
—Page Belting Co. case penne eS a 
Palmer Bros ....... 13 
Partrick & Carter . 20 
Paul, C. H.. Seinmenns of? a 
Phoenix Glass Co.........-..--- | 
Phosphor-Bronze —ee* Co., pe ke J 
Pond Engineering Co iecensven. ne ae 
Post, Jr., & Co , John... 27 
—Queen & Co., James W 14 
—Railway Directory a ee 
Rice Automatic Engine .. sa ca ceeonaane ae 
Ricketts Co., Limited (F. M.)................ 25 
Royce & Marean ..... ; Beer rer 25 
S—Sawyer-Man Electric Co... aehecanacewen A 
Schuyler Electric Co....... re 
Seely & Taylor Manufacturing a “cca ee 
Shuitz Belting Co . va. aregeeie epee 
Southern Electrical Supply WB. cécseccces  . 


Sperry Electric Co wonte 
Sprague Electric Railw ay & Motor Co...... .23 





rr ee 25 
T—Thackara Manufacturing Co.... 25 
Thomson-Houston Electric Co .. auee ae 
Trinidad-Heimann Insulated Wire Co....... 23 
U—U. S. Electric Lighting Co. ..... ccacees ae 
U.S. Electric Lighting Co......... peas Ge 
V—Vincent & Co., Charles R......... .... oe 
ee eek 06.64. 685 visas 654000 53400048 13 
Washburn & Moen sonaneeran < hiss ice 
Watson & Stillman.. ... : 23 
Wenters MIOGeTis CO. 266. cccesccece ideieee ae 
Westinghouse Electric Co ............. ae 
Westinghouse Machine Co ..... = a 
Whipple Co., Fred. H... ........ : 21 
Williams & Potter..... ~ ane eo 
Re I - veceveveess 056ixta decca We 
Wyckoff Pipe Co Kakieae aed: adewnedgaae ae 


The cnn 4 dailies contain regular 
reference to a great electric light consolida- 
tion or ‘‘trust.” The figures are put at 
$50,000,000, with a 10 per cent. profit. 
Who wouldn’t be an electric light man ? 





The Electric Clubs of this country have 
become a prominent feature of the electrical 
history of the day. The Review, on another 
page, presents 9 new department which we 
think will be popular and entertaining. pre- 
senting each week, or as often as desirable, 
a review of the incidents, hints and gossip, 
that find their source in these organizations 
where the gatherings are not only congenial 
and pleasant, but instructive and valuable 
as well, 





The severe storms of last week played 
sad havoc with the telephone and telegraph 
wires in all parts of the country through 
which the tornado passed. The Western 
Union, naturally, suffered the most severe 
losses, but with commendable promptness, 
communication was established with stricken 
Louisville, and anxious relatives and friends 
were able to hear from those who were in the 
city at thetime. The wires have nearly all 
been replaced, and things are beginning to 
work smoothly once more. 

A popular belief which has become a 
proverb, that ‘‘ lightning never strikes 
twice in the same place,” has once more 
been proved fallacious. The tallest smoke 
stack in this country was struck twice 
within a half-hour during last Friday’s 
storm. The reason this saying has hecome 
a common text with a great many people, 
from which a sermon may be preached upon 
occasion, is undoubtedly because after a 
lightning bolt has once visited any high 
point there is seldom enough of the remains 
left for a second bo]t to have any fun witb. 














Mr. W. H. Snell, the able young editor 
of The Electrician, London, died in that city, 
recently. Mr. Snell was a highly esteemed 
member of the editorial profession, and all 
the electrical press unite in honoring his 
name. The writer of this was under obliga- 
tions to Mr. Snell for kindnesses shown 
him during a recent visit, and feels with 
others that the technical press has lost an 
able and promising member. 








The telegraph tournament, to be held next 
week, will be an interesting event, and is 
now the chief topic in telegraphic circles on 
this continent. The letter from Mr. Paillips, 
published on another page, in which he says 
the nerves of steel of some operators have 
enabled them to make 19 movements of the 
hand per second, and compares this work 
with that of the great pianists, is sure to 
attract attention and makes one think of the 
operator’s skill in a new light. 





We publish in another column the annual 
report of the American Bell Telephone 
Company, for 1889. The showing made is 
exceptionally good. The net earnings for 
the year were equal to about 26°4 per cent. 
on the old capital, and above 21 per cent. 
upon the enlarged capital. Of the new 
capital, $1,250,000 shared in the dividend of 
January 15, 1890, and was made a charge 
against 1889 earnings. The remaining half 
will participate in the July dividend. 

At no time in the history of the Review 
has its list of subscribers been extending 
more rapidly, or the demand for advertising 
space more urgent and persuasive. To be 
appreciated in this way by the brainy, pro- 
gressive and thoroughly wide awake men 


who compose our electrical constituency, is a 
source of sincere gratification, aside from all 
consideration of commercial success. Every 
person identified with electrical science and 
electrical industry has reason to be proud of 
his calling, for to be engaged in this pro- 
gressive and important and difficult field 
stamps the worker asa man of intelligence 
and force. 





Central station electric lighting is going 
ahead at a great rate in Berlin. The 
following figures, which are beyond question 
authentic, show a very remarkable develop- 
ment during the past two years. In 1888 
the amount of horse-power expended for 
electric lighting purposes was only 3,950. 
In 1889 this had increased to 8,650, and it is 
estimated thatin the present year, when work 
now in hand is completed, and the various 
installations provided for are all in going 
order, there will be a total expenditure of 
18,300 horse-power for electric lighting alone. 
We congratulate the inhabitants of Berlin on 
their enlightenment. 








A town meeting has been called by the 
authorities of Rutland, Vt., for the purpose 
of acting on a proposal to sell an electric 
lighting plant to that municipality. An 
electric lighting company has been perform- 
ing thisservice for the town for some years. 
The service has always been good, they are 
willing to do the business at a reasonable 
price, and their plant is so well installed and 
superintended, that they have operated it 
without casuality to life or property. The 
proposed action on the part of the munici- 
pality virtually means the destruction of the 
private capital that has been invested and so 
well managed in this service. 

We notethat the subway question promises 
to be productive of as much trouble in Lon- 
don as it has been in this unfortunate and 
misgoverned city. No fewer than 36 peti- 
tioners have deposited petitions in the pri- 
vate bill office of the House of Commons, 
praying to be heard in opposition to the bill 
promoted by the London County Council 
for constructing subways for pipes and 
wires under the streets of the metropolis, 
and for the creation of an efficient system of 
control over aerial wires and cables. This 
number of petitions is larger than any num- 
ber that has yet been deposited against any 
English bill now before Parliament, but it 
does not fully represent the strength of the 
opposition to the bill, as many companies 
have consolidated their petitions. Among 
the opponents are 13 railway companies, 10 
local and other governing authorities, five 
gas companies and six telephone and hy- 
draulic companies, besides electric light cer- 
porations without number. Apparently, 
the subways are going to have a hard time 
of it in London, 








A REVOLUTION AT THE WRONG 
END. 


We notice that a project is on foot to revo 
lutionize the construction of cars used on 
steam roads. A corporation known as the 
Steel Tubular Car Works, has been formed 
with a capital stock fixed at $5,000,000, t. 
construct cars having a frame work of 
steel tubing so arranged as to withstand the 
severest shocks of collision or derailment - 
the cars are to be secured against telescop- 
ing by means of a series of rigid longitudi- 
nal tubes, and injury from derailment or 
overturning, by a series of tubular hoops, 
forming a portion of the frame work. The 
steel frame work will be fitted with panels, 
floor and roof of incombustible material, so 
that the new car will be impervious to the 
action of the overturned stove when an acci- 
dent does take place, thus robbing railway 
tragedies of one of their chief horrors—in 
fact, a practically indestructible car is prom- 
ised. 

New projects generally aim to ‘“‘ revolu- 
tionize” something. The chief fault we 
have to find with this one is that the revolu- 
tion is to take place in the wrong direction, 
Certainly there is much room for jmprove- 
ment in the construction of railroad cars. 
What are known as the ‘‘day coaches” are 
o: far lighter construction than the sleeping 
and drawing room cars, as a recent accident 
on the Grand Central line demonstrated very 
clearly, and more solidly built ‘‘day coaches” 
would be hailed by all travelers with satis- 
faction for the slight additional sense of 


security they would experience when travel- 
ing in them. 

But it is not by the introduction of ironclad 
incombustible cars that the railroad com- 
panies should seek to add to the safety of 
railway travel. They should, as we have 
frequently urged, attend better to the equip- 
ment of their lines with electric signaling 
apparatus, adopt the block system so suc- 
cessfully used on the Pennsylvania system, 
and maintain their telegraph departments in 
a better state of efficiency than they do at 
present. Electricity, intelligently applied 
and directed, can do, and abroad is made to 
do, very much more than indestructible and 
incombustible cars ever will, to make travel 
by steam as safe as human skill can make 
it. Let our railroad magnates, rather than 
seek to make cars impervious to the effects 
of trains coming together, look to keeping 
~ apart. Electricity will help them to 
do it. 





CAPITALISTS, ATTENTION! 

This time he lives in Ohio ; he sent a letter 
the other day to a gentleman connected with 
one of the large electrical manufacturing 
companies in this city, offering his inventions 
in the usual confidential way. Here aretwo 
of his modest claims: ‘‘ One of my inven- 
tions consists of a dynamo complete capable 
of lighting one hundred 16 candle-power 
incandescent lamps per horse-power, or even 
a greater number.” This dynamo will also 
‘* light and heat 1,000 rooms on a 100-mile 
circuit with an expenditure of 10 horse- 
power.” His sole object in writing was that 
he wanted ‘‘ you folks to take some shares 
in this corporation.” The orthography and 
literary style of the letter warrant us in 
stating that the writer is an inventive genius 
of the first water. We hate to give this 





‘snap” away, but we bere 5 print the 
news, and if this isn’t news, we’l] murder the 
office cat. 





The London Electrician, 
March 7, publishes an interesting article on 
‘*Seeing by Electricity.” The writer makes 
a comparison between the ear and the eye, 
pointing out the comparative simplicity of the 
former organ, and the certainty with which 
its functions can be performed by electric 
apparatus and an electric wire. The eye, 
however, is an infinitely more complex 
affair, with its combination of lenses and 
millions of tiny-like, sensitive structures, 
and the reproduction, at a distance, by elec- 
tricity, of the complex conditions which 
form the most delicate of the five senses of 
man is looked upon as an utter impossibility 
as far as our present knowledge of electricity 
goes. The article concludes with the fol- 
lowing discouraging remarks: ‘‘There is 
more hope of seeing through the’ proverbial 
brick wall than of seeing through a copper 
wire.” Such a conclusion may seem very 
unsatisfactory, it may damp er eager 
hopes ; nevertheless, there is no other con- 
clusion possible in the present state of elec- 
trical science, 
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OUR WASHINGTON LETTER. 


The Continental Dynamo Company, of New 
York, is making its first installation in 
Washington, in the factory of the Hygenic 
Ice Company. One hundred 16 candle- 
power lamps will be operated by the initial 
plant, which will be enlarged to meet future 
necessities, 

Mr. Geo. S. Patterson, who has been for 
several years connected- with ‘Thomson- 
Houston roads in the vicinity of Boston, has 
gone to Washington to take charge of the 
electrical department of the Eckington road. 
The large extensions already made and con- 
templated, and the extraordinary increase 
in the traffic of the Eckington Company, 
have rendered the establishment of several 
divisions in its management absolutely ne- 
cessary: 

Mr. J. W. Crawford, who is the only civilian 
electrician in the Naval Bureau of Electric 
Lighting, has resigned his position, and on 
the Ist of April will enter the service of the 
Field Engineering Company, in New York. 

An influential delegation, representing the 
Sprague electric motor interests, appeared 
before the Naval Committee of the House 
of Representatives, last week, to urge the 
passage of the pending bill appropriating 

250,000 to pay the cost of making experi- 
ments with the Sprague system of motors, to 
determine their adaptibility to various pur- 
poses on ship-board, for which steam and 
pneumatic power arénow used. The dele- 
gation consisted of Chief Engineer Robert 
B. Hine, U.S. N.; Lieut. Bradley A. Fiske, 
U.S. N.; Frank J. Sprague, 8. Dana Greene, 
Uriah H. Painter and ex-Congressman J. 8. 
Wise, of Virginia. The plan of carrying 
out the proposed investigation meets the 
approval of the committee and prominent 
naval officers, but it is the general opinion 
that such an undertaking should embrace an 
examination and test of all the different 
varieties of motors which may be offered to 
the government. 

The Postal Committee received a letterfrom 
Dr. Green and General Eckert, president 
and vice-president of the Western Union 
Telegraph Company, inviting the commit- 
tee to visit its offices in New York and ex- 
amine the general operations of the com- 
pany’s system, and particularly to inspect 
the multiplex and automatic instruments in 
daily use. They say: ‘‘ We court the most 
thorough investigation, and are willing you 
should employ experts to go through our 
books, accounts and statements. Since your 
committee have set about a patient and 
thorough investigation of the telegraph busi- 
ness, we respectfully suggest the propriety 
of completing the work from the best 
sources of information to be reached.” 

Washington, D. C., March 29. G. C. M. 





OUR CHICAGO LETTER. 


The Thomson-Houston Company report the 
following sales for the past week: B. F 
Draper, Ligonier, Ind., 20-light arc machine 
—increase. The Shreveport Gas and Elec- 
tric Company, Shreveport, La., 50 arc lights. 
Badger Electric Company, Raciue, Wis. , 30 
arc lights—increase. Swanton & Clark, 
Santa Cruz., Cal., 650-light alternating ma- 
chive. Mt. Clements Electric Company, Mt. 
Clements, Mich., 30 arc lights—increase. 

English, Morse & Company, of Kansas 
City, Mo., are steadily increasing their busi- 
ness in the South and West, and report the fol- 
lowing sales for the past ten days: Manitou 
Electric Light Company, Manitou, Colo., 90 
horse-power steel tubular boilers. Exchange 
Building, Kansas City, 40 horse-power Ideal 
engine, for furnishing power to Edison dy- 
namo used in lighting the building. Long 
Brothers’ grocery house, Kansas City, 70 
horse-power Ideengine. Kansas City Pack- 
ing and Chase Regriferator Company, 300 
horse-power Heine safety boiler. Antlers’ 
Hotel, Colorado Springs, Colo., 90 hurse- 
power steel boiler. Thirty horse-power Atlas 
engine to Fort Scott R. R. Company. Wire 
Dredge Manufacturing Company, Galves- 
ton, Tex., 45 horse-power Atlas engine. In 
connection with the above, this company 
report large sales of Jewell belting, Amer- 
ican leather link belting, and patent rocking 
grates, for use in a large number of electric 
light plants in course of construction. 

At Kansas City.—The exchange building 
will install an Edison dynamo for lighting 
the new building, and Long Brothers’ whole- 
sale grocery house will put in an arc and 
incandescent 

Personal.—Mr. George 8S. Hegeman, of 
the Edison Electric Light Company, of 
Kansas City, was a recent visitor at the 
Chicago office of the Review.—Lafayette 
Cole, manager of the Peoria Electric Light 
and Power Company, will resign his position 
April_1, and thereafter represent Holmes, 
Booth & Haydens, through the West. Mr. 
Cole has the best wishes of his many friends 
in his new enterprise. 





The Central Electric Company have re- 
cently added a full stock of the latest designs 
of electroliers. The above company are 
placing the Davis hand-book on the market. 
This little volume contains 130 pages of 
tables, etc., giving many valuable points to 
the practical man about an electric light 
station, and is of convenient size to slip into 
the pocket so as to be easily had when wanted. 
It will be no longer necessary to have an old 
note book pasted full of miscellaneous in- 
formation clipped from catalogues and old 
school books, as this volume gives rules of 
every kind of electrical work, from digging 
a post hole to winding an armature, 

The present capacity of the new Troop 
street electric light station, lately finished 
and started on March 17, is 700 horse-power 
in engines and 500 horse-power boiler 
capacity. 

The terrible storm that visited Louisville 
on Thursday night seemed to have extended 
over a vast territory and was felt to a con. 
siderable extent in Chicago. Some little 
damage was done to telegraph, telephone 
and electric light wires in the suburbs, but 
owing to the complete system of under- 
ground wiring, no trouble was experienced 
in the city proper. 

On Monday night the City Council will 
settle the question regarding the appropria- 
tion for extending the city’s facilities for 
electric lighting. D. B. D. 

March 29, 1890. 


OUR ST. LOUIS LETTER. 


A bill has been introduced in the House of 
Delegates, granting G. L. Babcock, C. Mar- 
quard Forster, John Herman and John M. 
Sellers, a franchise to erect towers in various 
parts of the city, to carry electric light, 
telephone, telegraph, etc., wires. It is to be 
known as the St. Louis Electric Tower 
Company. 

The North and South Rapid Transit Com- 
pany is a late corporation. It will be oper- 
ated on Nineteenth street, and though it has 
net agreed upon any one motive power, it 
will, in all probability, use electricity. Its bill 
is now before the council. The Forest Park 
Railway Company will put the overhead 
system on its line, as soon as the weather 
will permit. The Market street and Laclede 
avenue railway lines have a bill before the 
council, granting them the right of using 
electricity. They will give the storage bat- 
tery system a trial, as Wharton, of Phila- 
delphia, claims to have perfected it, but will 
probably adopt the overhead system. 5 

J. H. Vail, chief engineer of the Sprague 
Electric Railway and Motor Company, of 
New York, was here completing a contract 
with the Lindell Railway Company for 160 
motors. This railway company will erect a 
power plant on Compton avenue, near Chou- 
teau avenue. It will have 1,600 horse-power 
or 150,000 watts, from eight Edison gen- 
erators. It expects to be in full running 
order within four months. 

The Short people are putting new gener- 
ators into the power house of the Seventh 
street branch of the Broadway line. Mr. 
Robert McCullough, general manager of the 
road, said that if the bill was passed allow- 
ing the Broadway line a double track on its 
whole length of road on that street, they 
would operate the Seventh street branch by 
the Short system, otherwise they would 
cable it. 

The St. Louis Car Company has now in 
course of building, 30 electric motor cars for 
the Union Depot Line, of St. Louis. 

St. Louis, Mo., March 22. W. H. B. 


OUR ALBANY LETTER. 


The Case of the Hudson River Telephone 
Company vs. the Watervliet Turnpike and 
Railroad Company, has been adjourned till 
April 15, on account of the engagements of 
counsel. 

Senator Chase has introduced a bill pro- 
viding that the taxable inhabitants of West 
Troy shall select five commissioners to act as 
a board of electrical control, to hold office 
five years. This board shall take entire 
control of the West Troy electric light plant 
and the lighting of the streets. 

Assemblyman Curtis made an elaborate 
speech on his bill for the abolition of the 
death penalty, but action on the bill was 
finally deferred. 

Several of the Papers of the State had in- 
sinuated that Assemblyman Curtis’ opposi- 
tion to the infliction of capital punishment 
was but a continuation of the fight against 
electrical execution recently carried on in the 
courts; and that it was instigated by the same 
corporations that had been opposed to the 
law. Accordingly, in the Assembly, March 
28, Mr. Curtis rose to a question of privilege. 
The New York cit y and other papers 
had commented upon his course in regard to 
urging the abolition of the death penalty by 
affirming that it was a curious coincidence 
that his speech for doing away with capital 
punishment should follow so closely upon 
the heels of the decision of the court of ap- 
peals that the law for electrical] executions was 
constitutional. He would make no lengthy 
explanation, but would simply state that the 
suggestion of any influence back of the mat- 
ter was utterly without foundation. The 








bill was not drawn at the instance of any 

corporation, and it was not pushed at the 

instance or with the help of any corporation. 
Albany, March 29, 1890. H. L. 


OUR BOSTON LETTER. 

Motors for Drawbridges.—Arrangements 
have been concluded by which the Thomson- 
Houston Motor Company has secured con- 
trol of valuable patents pertaining to draw- 
bridges operated by electric motors. 

The New Arc System of the Westinghouse 
Electric Company was exhibited to a large 
number of invited guests on Wednesday 
evening, March 26, at the station of the 
Suburban Electric Light Company, Rox- 
bury, Mass. 

Mr. Geo. H. Morrison, one of the best 
qualified of Boston engineers, devotes most 
of his time to practical test work at electric 
light stations and power plants. His address 
is No. 6 Federal street. 

The Daft Double Trolley System will be 
used on the street railways between the 
towns of Athol and Orange, Mass. The 
power station is at Athol. 

The Westinghouse Electric Company has 
recently sold its new pattern are light 
machine to the New Bedford, Mass., Gas 
Light Company and Brookline, Mass., Gas 
Company. 

Mr. J. M Orford, of the New England 
Electrical Supply Company, Bridgeport, 
Conn., and manager of the Bridgeport 
Electric Light Company, was in this city 
last Thursday. 

Mr. Harry G. Clay, Jr., of Philadelphia, 
the Pennsylvania agent of the Thomson- 
Houston Motor Company, paid a flying busi- 
ness visit to this city on last Tuesday. 

Mr. Chas. S. Pease, of the Westinghouse 
Electric Company, spent a few days in Bos- 
ton during the past week, vn important busi- 
ness for his company. 

Messrs. E. H. Johnson, W. A. Willard, W. 
J. Jenks and Edward Greenfield, of the 
Interior Electrical Conduit Company, of 
New York, were in this city on last Tuesday 
and Wednesday. 

Jacobs’ Feed-Water Heater, manufactured 
in this city, at No. 55 Oliver street, is attract- 
ing attention and favorable comment from 
electric light people, from the fact that it is 
a simple, effective and nicely constructed 
apparatus, built on mechanical and scien- 
tific principles combined. : —— 

Electric Railway Equipment—including six 
motor cars—for a two mile branch of the 
Bremen Tramway Company, Bremen, Ger- 
many, has been shipped this week by the 
Thomson-Houston Motor Company. 

The Telephone Exchange, of Newton, Mass., 
will be removed from Newtonville to West 
Newton, and a new switch will be added to 
supply the demand for telephones in that 
district. The change will be made about 
May 1. ‘This improvement will give both 
Newton and Waltham, Mass., the much 
needed proper telephone service. d 

Messrs. Frank Ridlon & Company, of this 
city, make a specialty of dealing in second 
hand apparatus for electric light central sta- 
tions, isolated plants and electric railways. 
This firm has just sold several new Brush 
arc machines, and three Baxter electric 
motors. 

Mr. Frank W. Harrington, as stated in the 
ELecTrRIcaL Review, last week, has ten- 
dered his resignation of the position he has 
so long and faithfully held with the Western 
Electric Company, to take effect April 1. 
Mr. Harrington will take charge of the New 
York office of the Tropical American Tele- 
phone Company, and will be ably assisted 
by Mr. Henry W. Bates, who has been 
superintending matters for the company in 
that city since June, 1889. Prosperity and 
good health to Mr. Harrington in his new 
field of labor. 

Electric Stocks.—Boston quotations at 
closing hour of the Exchange, Saturday, 
March 29, were as follows : 


omson-Houston Electric Company........ 59. 
™ - > > oP preferred 26. 

“ “ “ “ Series Cc 17 

“ “ “ o Series D 8 
Thomson Electric Welding Co......... .... 280. 

” Euro Welding Co............ 115. 
Westinghouse Electric Co ....... ......+-++ 46. 
Fort Wayne Electric Co ....... .... 2.000 15. 
Edison Phonograph Doll Co..............-++ 6%. 
TELEPHONE : 

BITE TE nc cesses -ecccece: c0c-sees 222. 

DL Dick epodbatesousesiccesesaceness <i 

New England............ sé Sepenpnavere 52 4. 

PE ac. 56 whnversercsesseseencisees 77% 

Tropical American ..... .....-..-+.++++ -50 

National Tel Mfg. Co. (acoustic)........ 65 

Mass. Pulsion Tel. Co. (acoustic)........ 244. 

Boston, March 29. Ww.I.B 





Mr. Frederic Bathurst, of England, 
favored the REVIEW with a call last week. 
Mr. Bathurst has recently arrived in this 
country, and is visiting us with the intention 
of presenting some of his electrical inven- 
tions for the consideration of American 
electricians. 

Mr. W. A. Gibson, the well-known electric 
and gas fixture manufacturer, of Philadel- 
phia, the one who has consistently refused to 
enter the ‘‘gas fixture trust,” was a New 
York visitor last week. Mr. Gibson has 
the satisfaction of seeing his factory crowded 
with work as a result of his independent 
stand. 





Subway Decision Reversed. 





THE SUPREME COURT RENEWS THE INJUNC- 
TION AGAINST THE BOARD OF 
ELECTRICAL CONTROL. 





The General Term on Friday last reversed 
Judge Andrews’ decision refusing an injunc- 
tion restraining the Board of Electrical Con- 
trol from executing the new subway contract 
with the Standard Electrical Company. The 
plaintiff in the suit was George E. Arm- 
strong, a taxpayer. The General Term 
will issue an injunction when the order is 
settled. 

As to the suit by the Manhattan Electric 
Light Company, which was also covered by 
Judge Andrews’ decision, the General Term 
affirms the judgment, because, as they say, 
the plaintiff ‘‘has no such rights secured to 
it, either by the statutes or the agreement 
which it has made, as entitles it to interfere 
with the action of the Board of Electrical 
Control for the construction of the remain- 
ing subways, and no injunction at its suit is 
required by the circumstances.” 

The first action is brought by a taxpayer, 
and recites that its purpose is to enjoin the 
execution of a contract between the Board 
of Electrical Contro] and the Standard Elec- 
trical Subway Company. The law gives any 
person whose assessment for payment of 
taxes exceeds $1,000 the right to bring such 
action. 

Reference is made to the legislation estab- 
lishing the board for the purpose of pro- 
viding a means for placing the electric and 
telegraphic wires in subways. The contract 
with the Consolidated Telegraph and Elec- 
trical Subway Company is referred to, as is 
also the fact that the company proceeded to 
build subways under it. It is also said that 
the subways have not been completed, and 
that the company has announced that, in 
its opinion, the subways cannot be com- 
pleted in less than two years. 

‘*Tt has not refused,” says the court, “ to 
proceed with the work, but, in consequence 
of an arrangement or understanding entered 
into with the Standard Electrical Subway 
Company, it proposes to surrender and as- 
sign all its rights and interests in certain 
portions of these contracts and the work it 
has already performed, to the latter company, 
and to carry this arrangement into effect a 
contract has been proposed by the Standard 
and sanctioned by the counsel for the city of 
New York, and whether this contract in this 
manner accepted is one which the acts al- 
ready mentioned will allow to be executed 
and carried into effect, is the more important 
part of the controversy now before the 
court. 

‘* No language has been employed in this 
part of the contract, or indeed in any other,” 
continues the court, ‘‘ by which this com- 
pany agreed that it would build such sub- 
ways as the board should direct it to build. 
* * * The board then reserve to them- 
selves the right to permit any other com- 
pany or corporation to build the subways 
not previously ordered to be built by the 
Standard Company. It further proceeds in 
its reference to the subways, to use the same 
language of said ‘subways,’ in no manner 
enlarging the work to be constructed, so as 
to include any or either of the avenues and 
streets mentioned in the resolution. In this 
respect the proposed contract is radically 
defective, and not within the limits imposed 
upon the board by its own resolution 
adopted, defining and declaring the terri- 
tory over which the subways should be built 
and maintained. A similar defect is found 
in the contract as to the entire want of any 
specification concerning the time within 
which the subways are to be laid.” 

The contract is then reviewed and com- 
mented upon. The decision is very lengthy, 
and full of legal points and law bearing upon 
its construction. Altogetber it is a rather 
mixed up matter of decisions and reversals. 





Special Meeting. 
The Thomson-Houston Electric Company 
sends the following notice to stockholders : 
A special meeting of the stockholders of 
the Thomson-Houston Electric Company 
will be held at the company’s office, First 
National Bank Building, 93 Main street, 
Middletown, Conn., on Saturday, April 5, 
1890, at 1.15 Pp. m., for the following pur- 


To determine whether the stockholders 
will vote to increase the common stock of 
the company from 180,000 shares to 300,000 
shares; and also to determine whether the 
stockholders will authorize the directors to 
dispose of said increase of 120,000 shares (if 
the same be voted) in such manner, on such 
terms, and to such persons, as the directors 
shall deem to be for the best interests of the 
company. 

The transfer books of the company will 
be closed from March 31 to April 5, both 
days inclusive. 
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«*, A telephone line will be constructed 
from Fort Randall via Armour to Grand 
View, 8S. D. 

«", At a meeting of the directors of the 
New England Telephone and Telegraph 
Company, held last week, a dividend of 75 
cents per share was declared, payable on 
Thursday, May 15, 1890, to the stockholders 
of record at the close of business on Wednes- 
day, April 2, 1890. The transfer book will 
be closed from April 3 to May 5, 1890, both 
daysincluded. | - 

«*» The Salt Lake City Telephone Com- 
pany has issued the following circular: 
‘** The Rocky Mountain Bell Telephone Com- 
pany begs to advise you that, for reasons 
which appear below, it is compelled to an- 
nounce an increase of rates, to take effect on 
and after May 1, next. The new rate will be 
$80 per annum for offices, and $60 for resi- 
dences, with the usual additional charges on 
all instruments located over three-fourths of 
a mile from central office, these being the 
minimum rates now in force in Denver, 
Leadville, Kansas City and other similar 
cities. 

«*, In a recent number of the Comptes 
Rendus, M. Joubin describes some experi- 
ments made to determine the magnetic field 
within a conductor o. large section. The 
conductor consisted of sulphate of copper 
placed in a vertical glass tube, 18 cm. in 
diameter, and reposing on a trough of 
mercury. The upper electrode consisted of 
a plate of copper placed on the upper sur- 
face of the copper sulphate. A small mag- 
net furnished with a mirror was suspended 
by a silk fibre in the interior of the liquid. 
When the magnet was placed within a sec- 
ond tube in the axis of the liquid cylinder no 
force whatever was observed. As the mag- 
net was moved along a radius of the cylin- 
drical conductor the force became greater 
and greater, and it was found that in the 
immediate neighborhood of the surface the 
action was the same, whether the suspended 
magnet was inside or outside of the conduc- 
tor. 


A Notable Run on the Reading Rail- 
road.—89 Miles in 85 Minutes, 

What is said to be the most remarkable 
feat in the history of Americanrailroading, 
was accomplished a few days ago on the 
New York Division of the Philadelphia & 
Reading Railroad, when a special passenger 
train covered the distance of 90 miles be- 
tween Philadelphia and New York in the 
almost incredibly short time of 85 minutes. 
The engine which made the record-smashing 
run is designated as ‘‘ No. 366.” It is of the 


peculiar type originated by the Reading 
Railroad, and was built for the regular fast 
passenger service of the road. The engineer 
was Frank Wagner, who, when he climbed 
into the cab, little fancied that he would 
leave it the hero of the fastest run ever made 
between the two big cities. No special pre- 
paration was made for a fast run, both 
engine and crew being selected hastily and 
almost at random to meet a sudden call for 
a ‘‘special.” The first revolution of the 
drivers was made at 11.88 a° m, and the 
real running began at Wayne Junction, on 
the outskirts of Philadelphia, which station 
was passed at 11.444. From this point the 
road is peculiarly adapted to the attainment 
of high speed, being straight, free from heavy 
grades, and in excellent condition of mainte- 
nance. The 54,9, miles between Wayne 
Junction and Bound Brook was covered 
in 49} minutes, an average speed of 
664 miles per hour. The highest rate of 
speed reached was 87 miles per hour, and 
stretches several miles long were run at the 
rate of 81, 82 and 84 miles, respectively. A 
little calculation will show the terrific veloc- 
ity implied by these figures, and to stand 
the strain involved requires the very perfec- 
tion of machinery and road-bed. The best 
previous record made by any train between 
New York and Philadelphia was that of a 
special, also on the Reading. which conveyed 
the late President Gowen on his return from 
Europe several years ago. The time then 
made 90 minutes for the 89,4; miles, and 
it has never been equaled until now, 





when Engineer Wagner and ‘‘No. 366” 
have beaten it by five minutes. 





American Bell Telephone Company. 





ANNUAL REPORT PRESENTED AND BOARD 
OF DIRECTORS ELECTED AT THE ANNUAL 
MEETING LAST WEEK. 


The annual meeting of the Bell Telephone 
Company was held in Boston, March 25. 
The annual report of the directors for the 
year ending Dec. 31, 1889, was read by the 
chair. It is as follows : 

To the Stockholders : 

The reports for the past year of the tele- 
phone companies operating under licenses 
from the American Bell Telephone Com- 
paay show a continuing increase of business, 
and a continued extension and improvement 
of their plant. 

The following tables present the statistics 
in tabulated form : 


It is seen that the output of telephones 
was 33,350—2,116 more than the large out- 
put for last year. Fifteen new exchanges 
and 19 branch offices have been opened. 

The mileage of wire is 193,213 against 
170,471 at the close of the year 1889. A 
very material increase has been made in 
mileage of underground wire, something 
over one-third of the whole amount in use 
having been put down during the last 
year. 

: During the year the American Telephone 
and Telegraph Company—the long line com- 
pany—has continued the extension and de 
velopment of its scheme of lines. It. has 
extended its work from Philadelphia to 
Baltimore and Washington. It has also 
completed a second line from New York to 
Boston, building in 1889 the part from New 
Haven to Boston, and has entered Eastern 






























































INSTRUMENTS. 
| Dec. 20, | Dec. 20, | Dec. 20, | Dec. 20, | Dec. 20, | Dec. 20, 
1884. | 1885. 1886, 1887. 1888. 18 
In the hands of Licensees, under | | | 
ee eee rr 325,574) 330,040) 853,518) 380,277) 411,511) 444,861 
Increase over previous year...... | | 4,466) 23,478) 26,759) 31,234) 33,385 
EXCHANGES. 
—— | | | | 3 
| | HE 
1884 1885. | 1886. 1887. 1888. 1889. | 1890, a 
| 6. 
| seiticatinnl oe eee 
| | | | | | 
Exchanges.....| 906 772; 747} «786, «= 739) «= 742] «= 757}, S15 
Branch Offices. . | 419) 481) 428) 446 452 452) 471 19 
Miles of Wire | | | 
PR ince vilesisccess 88,481) 100,332) 111,849] 127,839) 142,631) 154,009) 11,378 
Miles of Wire| 
on builgings..|........ 11,886} 10,048] 10,587] 10,225) 10,266) 11,484) 1,218 
Miles of Wire} . 
underground..|........ 1,225} 3,417) 6,030 8,009 17,038} 27,117) 10,079 
Miles of Wire| | 
submarine....|........ = | 254] +265} 865, «586, 608} S87 
Total Miles of | 
, | 85,896) 101,592] 114,046) 128,231] 146,488) 170,471) 193,218 22,742 
Total cireuits...| 97,422} 107,440} 112,067} 121,260} 132,004) 143,687) 156,780 13,093 
‘* employés..| 4,762; 5,168) 5,488) 5,848 6,183} 6,310) 6,758 448 
‘* subscribers) —— 134,847 187,750 147,068 188,712) 171,454) 185,003} 13,549 
| | 
EXCHANGE CONNECTIONS, Pennsylvania, building lines connecting 


The estimated number of ex- 

change connections daily in 

the United Statesis.......... 1,240,147 
Or atotal per year of more than. . 400,000,000 
The number of daily calls, per 

subscriber, varies in different 

exchanges from 2 to 15, the 

average throughout the United 


Iv acesseuhasasess 6x5 | 


The average cost to the subscriber varies, 


according to the size of the exchange and | 
character of the service, from 2 to 13 cents | 


per connection. 


Philadelphia with Reading, Easton and 
| Scranton. It has connected with its eastern 

lines Newport, R. 1., and Fall River and 
| New Bedford, Mass. 
| On January 1, 1890, it had 1,918,%', miles 
| of pole line, and 34,799.49, miles of wire on 
| poles, together with 805.4; miles of wire in 
| eables—aerial, underground and subma- 

rine—a gain during the year of 700 miles of 
| pole line, and 9,588 miles of wire. 

The application to the legislature, to which 
reference was made in the last report, for 
| authority to increase the capital stock of the 



































EXTRA-TERRITORIAL LINES. 
sen |smnn| $8 
Jan. 1, Jan. 1, Jan. 1, Jan. 1, Jan. 1, | Jan. 1 Jan. 1, a= 
iss. | 1985. | 1886, | 1867, | 1988. | 1880, | 190. | S& 
= : 
—— | = 
Number of lines 598 826 897 911 927 | 947 | 969 22 
Miles of pole re 
Nar a ecdcacerdle 20,592 | 25,766 | 30,697 | 31,143 | 82,478 | 34,010 | 35,254 1,244 
Miles of Wire..| 29,359 | 35,631 | 41,745 | 43,767 | 56,179 78,293 | 86,728 | 13,485 





EXTRA-TERRITORIAL CONNECTIONS. 
The average daily number of 

extra-territorial connections is. 8,289 

Or a total per year of about..... 2,700,000 


UNDERGROUND 





| company, was favorably entertained and by 
Chap. 385, Acts of 1889, approved May 29, 
1889, it was enacted that the company might 
from time to time increase its capital, pro- 





WIRES IN USE. 


















































| Z z Z g z a z ra ? ra 23 
= =e = 2 = as p= 8 
g = g = q 2 5 a = | Bf 
3 : 2 : g "5 
NE wsiosevenloinen atts Se | 1 1 1 “Se yee 
SE eee ee ee | 289 347 7 1,580 8,599 2,019 
ng, Te PE 134 1,233 1,443 2,197 2,254 57 
errr ere. marr ree mer ee men ee Me 1,170 1,170 
ID iciccae smesna ved ees 760 1,462 2,000 8,127 3,255 128 
RSC reer meer 82 175 500 871 371 
| Sarees, mere 9 238 469 780 311 
Ere meena Mere me Me et ee 4 4 
PI oc cvcveccees eves 1 Bud lnssqer & wawsa: Gh. .+euee Ao eee 
UE NOOB co cikccscccecdesl asven | eanee iP <eeper | osees 300 300 
1 ree eee 627 627 1,120 5,208 10,900 5,697 
DEEN iiciccicsnnedsedcive> 614 966 958 2,370 2,394 24 
MED racoicccesetess 992 1,302 1,338 1,591 1,589 *2 
3,417 6,030 8,009 | 17,088 | 27,117 | 10,079 
American Telephone and Tele- 
raph Company’s long dis- 
sn —........ ao acaew | weces 140 827 559 282 
PR arise varia eusied | 8,417 | 6,080 8,149 17,365 | 27,676 | 10,811 
*Decrease. 
The extra-territorial earnings for vided the total capital should never exceed 
the year amounted to*....... $948,854 88 | ~ stn case of four companies,which failed to report 
Of which this company’s share their extra-territorial earnings for November and 
Wicscriccccse wher ceevesneey 84,233 18 | December, the evenness, ——- wd Me aed 
An increase over 1888 of........ 4,440 51 —_s been wu ar 








$20,000,000. At a special meeting of the 
stockholders, held September 12, 1889, this 
amendment was accepted and at the same 
meeting an actual increase of the capital was 
made of $2,500,000. This was offered to 
the stockholders under circular of Septem- 
ber 12, 1889 and was all subscribed for, 
one-half being payable October 19, 18¢9, and 
one-half April 19, 1890. 

Very satisfactory progress has been made 
on the new building at the corner of Milk 
and Oliver streets. It is expected that the 
roof will be on by the first of April, and 
that the New England Company can be put 
in possession of the new switchboard room 
by about the first of May. It is hoped that 
the whole building may be completed for 
genera] occupation by the first of next year. 

The mechanical] department, with its other 
work, has continued its study of transmitters, 
designing new forms of transmitters and 
telephones, as well as instruments for special 
purposes. It has also been much occupied 
with general questions relating to subways 
and cables and with the problems suggested 
as the underground work progresses. 

The patent division has continued its work 
of collecting, digesting and arranging in- 
formation upon electrical subjects and pre- 
paring reports based thereon. It has also 
prepared the applications for patents upon 
such inventions as have been made by our 
own people, or bought by us before patenting. 
It has advised with the Western Electric 
Company upon its electrical matters and 
has aided it in the preparation of the defence 
in certain litigations. It has also to some 
extent assisted the Bell Telephone Company, 
of Canada. 

The electrical division is continuing its 
conduct of aseries of experiments on dif- 
ferent forms-of telephonic instruments and 
apparatus, 

The treasurer’s statements, showing the 
ledger balances December 31, 1889, and 
comparative statement of earnings and ex- 
penses for the years 1888 and 1889, are 
appended, as are also reports of the auditing 
committee of April] 16, July 18, October 29, 
1889, and January 14, 1890. 

For the directors, 
JoHN E, Hupson, President. 
FINANCIAL STATEMENT. 


Debtors. 
Telephones ..5 .666sccc cess $827,212 29 
EE eee 472,761 71 
EE eae 28,149,361 03 


Merchandise and Machinery.. 12,949 56 


Bills and Accounts Receiv- 


as araadeacsseuncenue 1,488,710 27 
Cash and Deposits.... ..... 1,053,788 15 
$32,004,788 01 
Creditors. 

og eer $11,303,900 00 
Debenture Bonds, 1888...... 2,000,000 00 
Bills and Accounts Payable*. 558,513 60 

Patent Account (Profit and 
nc aneb etek as eeey 10,432,362 36 
ProGt and Less. ......0000060% 8,748,762 93 
Ree 1,820,282 51 
WN oo ceca eruncenanes 2,151.011 61 


$32,004,783 01 


*Of this amount, $338,913 is the dividend payable 
January 15, 1890, to stockholders of record, Decem- 
ber 31, 1889. 

COMPARATIVE STATEMENT OF EARNINGS 
AND EXPENSES. 


Earnings. 
1888 


4 1889. 
Rental of Telephones... . $2,453,279 34 $2,657,361 90 











ee 1,213,856 58 1,230,500 53 
Extra - territorial and 
Branch Lines .. .. ... 78,711 18 82,556 63 
Telegraph Commission... 21,164 92 22,367 02 
Oe 90,466 43,964 44 
Miscellaneous............. 7,639 81 7,954 19 
$3,865,118 48 $4.044,704 71 
Expenses. 
Expenses of Operation.. $274,442 00 $269,493 37 
Legal Expenses.......... 222,257 7 144,566 62 
Interest and Taxes....... 207,212 68 225,199 97 
CINE <occ6serccep cs 467,471 10 511,215 31 
iscnapee ovbeones 10,900 00 10,500 00 
NE rr 207,790 27 221,288 11 
Miscellaneous............ 61,789 46 8,702 64 
$1,450,913 26 $1,385,966 02 
Net Earnings............ $2,414,205 22 $2,658,738 69 
Misc. Items to Surplus 
pS ES ees 22,258 34 3,150 00 
$2.436.463 56 $2,661,888 69 
Surplus Account, Dec. 31, 
__ eee aay $2,028,035 92 
Net Earning, 1889......... 2,658,738 69 
Miscellaneous Items...... 3,150 00 
—_—_— $4,689,924 61 
Regular Dividends in 1889.$1,228.913 00 
Extra Dividend in 1889.... 600,000 00 
Reserve for General De- 
preciation .............. 600,000 00 
Reserve for Depreciation 
~ eee . 100,000 00 
—————_ 2,538,913 00 
Surplus Account, Dec. 31, 1889. ....... $2.15: ,011 61 


The report was accepted, after which a 
ballot for the new board of directors re- 
sulted in the selection of the following: 
Francis Blake, Charles P. Bowditch, George 
L. Bradley, Alexander Cochrane, William 
H. Forbes, Henry 8. Howe, Charles E. 
Hubbard, John E. Hudson, Gardiner G. 
Hubbard, C. E. Perkins, Thomas Sanders 
and Howard Stockton. 











April 5, 1890 


ELECTRICAL REVIEW 








Telegraphic Recollections. 





THE COMING TOURNAMENT BRINGS OUT 
SOME OLD STORIES.—OTHER TOURNA- 
MENTS, AND WHO WON. 





There are about 25,000 telegraph operators 
in the United States, estimates the N. Y. 
Times, in an article discussing the comiag 
telegraphic tournament. That number in- 
cludes both branches of the business—com- 
mercial and railroad. As a class they are 
rather clannish. In some of the larger cities 
there are many who have no acquaintances 
at all who are not telegraphers. They rarely, 
therefore, do things that interest the general 
public. Twice they have rebelled against 
the harshness of monopolies, and the public 
has been told a good deal about them. 
Occasionally one is made a hero for a few 
lays, because he performs some action that 

ives the lives of passengers on a train. 
Occasivnally, too, one elopes with another 
man’s wife. But it is a credit to the pro- 
ession, that its members are, by a heavy 
majority, most desirable citizens. It isn’t so 
long ago that the man who dealt directly with 
that great mystery, electricity, was a curi- 
osity. That is so now toa certain extent, 
for, although by this time nearly everybody 
has seen a telegraph instrument, a man or 
woman engaged in manipulating one is 
ilways regarded with passing interest. 

The technical knowledge that is necessary 
to a speaking acquaintance with the business, 
precludes the general public from being 
iware of the fact that among operators 
there are perpetual contests of speed in trans- 
mitting. Itisafact, however. Outside of 
the novelty—which soon wears off —of being 
able to converse with some one in a distant 
city, the possibility of being known as a 
‘* fast sender,” is the chief attraction of the 
business to the youthful operator. To him 
there is not another goal in the world equal 
to it. He is inclined to pity his layman 
friends because they have not the opportu 
nity to compete for it. Every time be sends 
i message, he sends it at topspeed. The 
old-timer at the other end of the wire may 
complain that the characters he makes are 
not readable. He may even call him a 
‘ham.” But the youth will attribute any 
such observations to jealousy, snd plunge 
ahead recklessly. 

The competition goes on year after year. 
Men become expert with long and constant 
practice; then they get lazy, tired of 
‘‘whooping it up,” and devote themselves 
to doing as little work as possible, an occu- 
pation professionally known as “‘ soldiering.” 
But new men take their places. It is a good 
thing for the telegraph companies. It in- 
creases the capacity of their wires. Very 
often, if it were not for the ambitious ones 
in an office, it might be necessary to employ 
more men. 

As a result of this continual emulation, 
hundreds of operators become swift and 
accomplished senders. It never has been 
known, however, who was _ pre-eminent 
nationally. But it will be very shortly. On 
the afternoon and evening of April 10th, a 
grand tournament is to be held in this city, 
in which any operatorin the country may 
compete. Mr. Fred Catlin, one of the chief 
operators in the big Western Union office, 
at Broadway and Dey street, said quietly 
one day several weeks ago that a tourna- 
ment was being arranged, and now every 
operator in the United States knows of it. 
In fact a great many of them knew of it a 
few hours after Mr. Catlin had spoken. 
And, although the uninitiated may doubt it, 
it was known away down in Albuquerque, 
New Mexico, about as soon as it was 
known in Hoboken. It doesn’t take very 
long for news of interest to telegraphers to 
be conveyed to them. All over the country 
men are trying their speed, whether they 
intend to enter the tournament or not, just 
to show what they could do if they tried. 

‘That same lazy old-timer who wrestled 
with the youth is having a hard time of it. 
Whenever he sits down to take a message he 
gets ‘‘salted.” His only recourse is to in- 
quire sarcastically of the man at the other 
end, ‘‘Are you practicing for the tourna- 
ment?” He may flee to the ‘‘jay wire,” 
the route of which is through a lot of vil- 
lages where the operators enhance their 
incomes by serving also as clerk in the gro- 
cery store, ticket agent, milkman, sheriff, 
school teacher and postmaster, and to whom 
the sending of a message is a rare episode. 
Ordinarily these countrymen stagger along 
at about ten words a minute. In their soci- 
ety the old timer feels sure of relief. But 
the chances are that the instrument will tick 
out to him : 





A literal translation of this, as the coun- 
tryman probably sent it, would be ‘‘ Taj tpis 
gssage and tig me on it I fant to 6rastise.” 
A good operator would have sent, plainly, 
‘*Take this message and time me on it. I 
want to practice.” 

There have been tournaments before, but 
they have not been national tournaments. 
Only men from this city participated. Three 
of them have been held, and mighty fast 
time was made at all of them. The first was 
in 1879. The prize was a set of instruments, 
key and sounder. It-was given by Jesse 
Bunnell, an old telegrapher who had gone 
into the electrical implement manufacturing 
business. It was held one Sunday afternoon, 
in the lunch room of the Western Union 
office. William J. Curtis, widely known as 
‘* Billy” Curtis, who has since become a 
clever newspaper writer, won it. His record 
is not at hand, but was something like 438 or 
44 words a minute. His ‘‘ Morse” was clear, 
smooth and musical, and while his speed 
has been beaten, it is doubtful if his perfect 
style has ever been excelled or even equaled, 

The next contest was in 18%4, a Bunnell 
key being the first prize. Five hundred 
words taken from the address delivered by 
Chauncey M. Depew at the unveiling of the 
Bartholdi Statue were sent by each of the 
competitors. Although his speed was beaten 
by three others, William L. Waugh was 
awarded the first prize on the ground of 
‘* superior” Morse. His time was 11 minutes 
27 seconds. 

Mr. Waugh is at present in the service of 
the United Press, in this city. 

The second prize was won by William W. 
Gibson, who was credited with ‘‘ good” 
Morse, and whose time was 11 minutes 3 sec- 
onds. He is also with the United Press. 
Frank J. Kihm, another United Press man, 
combined ‘* fair’’ Morse with the very great 
speed of 10 minutes 32 seconds, and was 
given the third prize. J. W. Roloson, the 
fourth man, made the best time of all. He 
dashed through the 500 words in 10 minutes 
10 seconds, which is but a fraction below 50 
words per minute. Butto do this the sender 
jammed a good many words together with- 
out much regard to spacing, and, as it was 
considered by the judges that it could not be 
received by any man, Mr. Roloson was 
given the fourth prize and complimented on 
the great agility he had shown. 

The last tournament was held in the United 
Press office, in 1885. Mr. Roloson did better 
then. He reduced his speed somewhat and 
sent a great deal plainer, and he won the 
first prize. His time was 10 minutes 32 
seconds, which was the best of all, and his 
Morse was called ‘‘ good.” Mr. Gibson was 
second, with 10 minutes 57 seconds and 
‘‘good” Morse ; F. J. Kihm, third, with 10 
minutes 38 seconds and ‘‘ fair” Morse, and 
M. J. Doran was fourth, with 11 minutes 26 
seconds and ‘‘ good” Morse. 

The same matter was sent at the last 
tournament as at the one preceding. The 
judges were W. P. Phillips, general manager 
of the United Press; D. B. Mitchell, of the 
Western Union office, and J. W. McLaren, 
then of the Baltimore and Ohio. Mr. Cat- 
lin was the manager on both occasions. 

The coming man is the one who can beat 
Roloson’s time and at the same fime send the 
matter plainly, so that any first-class opera- 
tor may read it all. That will be a difficult 
thing todo. But the man who does it will 
certainly be hailed as champion. 

Hardman Hall, in Fifth avenue, has been 
engaged for the tournament, and large audi- 
ences are expected during the afternoon and 
evening. It will be a novel exhibition. 
Instruments will be placed in all parts of the 
hall, so that everybody may hear. The 
contestants will send from the stage. and 
from that fact the question of ‘‘ nerve” will 
have much to do with the results. Even in 
the small tournaments, when comparatively 
few men were listening, there were cases of 
a species of ‘‘ stage fright.” One ordinarily 
very expert man could not do well at all and 
did not finish. The hand becomes almost 
helpless during these attacks of nervousness, 
and the man who is timid and lacks nerve 
will have no show at all in a tournament. 

The number of words to be sent will prob- 
ably be reduced to 250. It is claimed by 
some persons that a 500 word test is. too 
short; that it is not a true test, because 
many of the fast men do not owe their 
reputation for speed to “sprinting,” but to 
long sieges. A man of the calibre of 
E. W. Shape, of Milwaukee, for instance, 
would probably make a far better average 
for an hour than for ten minutes. In a trial 
in 1868, he sent 2,631 words in an hour, 
a fraction less than than 44 words per 
minute. Shortly after that Patsy Burns 
sent 2,731 words inan hour. That it was 
genuine and readable Morse, can be proved 
by Walter P. Phillips, the general manager 
of the United Press, for he received it. Mr. 
Phillips has not telegraphed fora good many 
years, but he is always greatly interested in 
these contests. Prof. Morse presented him 
with a gold pen for his part in the feat. 
This record of Burns’s has never since been 


ualed. 

The ‘‘ old-timers’ ” class will be of especial 
interest in the coming tournament. Most of 
those who will participate are not now in 





constant practice, but it will be seen that few 
of them have lost their ‘‘grip.” Some of 
those who are eligible are Manager Catlin, 
Robert W. Martin and Alfred 8S. Ayres, of 
the United Press, George Eitemiller, chief 
operator of the Western Union office, in 
Boston, and Joseph Woods, of Boston. All 
of them were celebrated senders in their 
time. 

It is not generally known that George 
Kennan, the famous Siberian traveler, was 
once a telegraph operator, nor that his first 
visit to Siberia was in connection with the 
telegraph. He learned to operate when he 
was six years old. His father was for years 
the railroad agent and operator at Norwalk, 
Ohio. He retired recently at the age of 76. 
His son went to work as an operator in the 
Western Union office, at Cincinnati, when 
he was 18 years old. His mind, however, 
ran to travel, and he applied several times 
to the late Gen. Anson Stager, then superin- 
tendent of the company, to he sent some- 
where. The first Atlantic cable was laid 
and failed about that time. Upon that 
failure, the feasibility of a land line between 
America and Russia, by way of British 
Columbia, Russian America and North- 
eastern Siberia, which had been proposed, 
began to be actively discussed, and in 1864, 
the Russo-American Telegraph Company, 
or, as it was ealled, the ‘‘ Western Union 
Extension,” was organized in New York. 

One day Mr. Kennan received a dispatch 
from Gen. Stager. It said: ‘‘Can you be 
ready in six days to goto Siberia?” This 
was the very opportuuity Mr. Kennan 
wanted. He replied: ‘‘I can be ready in six 
hours, if necessary.” 

He spent three years in the land of snow. 
Then the second cable across the Atlantic 
worked successfully, and the overland route 
was abandoned, after the Western Union 
Company had invested $3,000,000 in the en- 
terprise. It was during this journey that 
Mr. Kennan secured the material for his 
work, ‘Tent Life in Siberia.” This hook 
was regarded as a classic, but it bad at first 
a limited sale. Now, however, that he has 
achieved fame as a lecturer and writer on 
Siberia, it has been republished and has had 
a remarkable sale. It was written before he 
was 21 years old. 

Another gentleman who was formerly a 
fine operator, and whois remembered by old- 
timers in al] parts of the country, is Milton 
J. Adams. He has had many varied and 
exciting experiences. He is recalled as the 
man who, during the first strike in 1870, 
mounted a box in a San Francisco street and 
sold patent medicine at large profit for the 
boys, who were just then very hard up. 
From San Francisco he went to South 
America, where he traveled with a lion 
show, crossed the Andes, selling maps to 
the natives, who could not understand them, 
and made a fortune in the restaurant busi- 
ness in Rio Janeiro in six months. He lost 
~ fortune on the Coffee Exchange in two 

ays. 

He ran a newspaper in the Kimberly dia- 
mond fields in South Africa, foratime. One 
evening a party of prominent citizens, after 
drinking considerable champagne out of 
water buckets, as was their custom, sang 
somewhat boastfully, in Mr. Adam’s pres- 
ence, a song to the effect that Britannia 
ruled the whole earth. Mr. Adams cor- 
rected this statement in the next issue of his 
paper, and called attention to the existence 
of the United States, which, he said, had 
walloped Britannia twice, and, he cheerfully 
offered to guarantee, could doit again. He 
gently reproved the gentlemen for their 
manner of taking wine, which was far from 
being in accordance with the usages of good 
society. They also, he said, drank more 
than their light heads could stand. It 
would be, he declared, much more profit- 
able for them if they would spend their 
leisure hours in the perusal of his paper, 
instead of devoting them to singing songs 
written under a misapprehension of facts. 

The citizens held an animated mass meet- 
ing, after which the patriotic editor left 
town. Mr. Adams returned to this 
country several years ago, after an absence 
of 14 years. 

——_-e = e____ 
Duty on Mica. 

Another interest which wil) suffer from 
the proposed changes in the tariff, is the 
Thomson-Houston Company, of Lynn, 
Mass., which uses an immense quantity of 
mica in its insulators. Mica, which is now 


on the free list, is made dutiable in the bill, 
at the behest of a few mine owners of 
North Carolina and New Hampshire, at 35 
per cent. ad valorem. A representative of 
the Thomson-Houston Company, who is in 
Washington, says that this provision will 
cost his company from $25,000 to $50,000 
per year. 


The Athol and Orange, Mass., selectmen, 
at a joint consultation, granted a fran- 
chise to the Athol and Orange Electric Street 
Railway Company, and documents will be 
signed this week. The road will be on the 
double trolley Daft system, with the central 
power station in Athol. 


<> 

















... The Western Union Telegraph Com- 
pany is using a dynamo on iis lines between 
Chicago and Duluth, which is said to take 
the place of 25,000 cells of battery. 


.... The Commercial Union Telegraph 
Company, has contracted with the Knox & 
Lincoln Railroad Company, for permission 
to string their wires along the company’s 
track, from Bath to Rockland, Maine. 


..-. Colonel F, H. Holloway, of Burnet, 
Tex., president of the Texas Telegraph 
Company, has purchased the Erie telegraph 
system, known as the Frontier and Tele- 
phone Company. The line comprises about 
800 miles of wire. The consideration was 
$25,000. Itis reported that President Hol- 
loway will, at an early date, commence 
building a line from Burnet to Llano and 


Mason. 
—*oo——_ 


Submarine Cables. 

Twelve cables have been laid between 
Europe and North America, the first two 
of which, laid by the Anglo-American Com- 
pany in i858 and 1866, were abandoned 
years ago. These are the dates of the ten in 
use: Anglo-American—1878, 1874, 1880, 
and one bought from the French Company, 
which the latter laid in 1869. These four 
cables extend from Valentia, Ireland, to 
Heart’s Delight, Newfoundland, and they 
are the shortest across the Atlantic. French 
Company—1870, Brest to St. Pierre. Direct 
Company—1574, Brest to Halifax. Mackay- 


Bennett Company—Two in 1884, from 
Ireland to Strait of Canso, N. S. American 
Cable Company—1881 and 1882, from 


Penzance, Eng., to Canso, N. 8. 


And Still They Come. 

Abner McKinley, brother of Congressman 
McKinley, has submitted a proposition to 
the House Committee on Post Offices and 
Post Roads to do the government business 
as proposed by Postmaster-General Wana- 
maker. Mr. McKinley appeared as treas- 
urer and general manager of the Essick 
Printing Telegraph Company, and in his 
statement said : 

‘* We are ready to contract with the govern 
ment to build the line and to lease our in- 
strument on any reasonable basis, or we will 
enter into a contract with the government to 
do their business on the following teims: 
We will send messages of ten words (ad- 
dresses and signatures free) within a distance 
of 250 miles, for ten cents ; over that distance 
to 500 miles, for 15 cents ; over that to 1,000 
miles, 25 cents ; all over 1,000 miles the maxi- 
mum charge 40 cents for ten words ; the gov- 
ernment to collect and deliver the messages 
and provide suitable offices ; our company to 
construct the lines at their own expense and 
own them ; the contract to cover a period of 
ten years, at the end of that time the gov- 
ernment to have the option of purchase.” 

eentiilitenisenintie 
Two Novel Deeds. 


Two deeds, which are novel, to say the 
least, were recorded in Cleveland, Ohio, re- 
cently. They were given by the United 
Lines and the Bankers’ and Merchants’ 
Telegraph Companies, to the Boston Safe 
Deposit and Trust Company. The property 
conveyed consists of a line of telegraph 
poles and four wires extending from Cleve. 
land, westward, through Fairport and Ham- 
mond, Ind., to Chicago, Ill. The deeds 
were given in pursuance to a decree of the 
United States Circuit Court for the Western 
District of New York, made March 6, 1889, 
in a suit in which the Boston Safe Deposit 
and Trust Company was complainant, and 
the two telegraph companies were the de- 
fendants. The deeds are the result of the 
foreclosure of a mortga between the 
American Rapid Telegraph Company and 
its auxiliary companies, and the Boston Safe 
Deposit Company as trustee. The mortgage 
was executed September 15, 1883. 


























* * The Transcontinental Street Railway 
Company, which has the most extensive sys- 
tem of street railways in Portland, Ore., have 
decided to supplant horse-power by elec- 
tricity, and will probably adopt the overhead 
system. 

* * At the last meeting of the Electric 
Club, of Kansas City, held Saturday even- 
ing, T. F. Clohesy introduced a resolution 
to the effect that the city school teachers and 
high school pupils, who take an active inter- 
est in electricity, be invited to attend any 
aud all meetings of the Club. 

* * A scheme is on foot to make University 
avenue, along the electric line between 
Minneapolisand St. Paul, a grand boulevard. 
The avenue is 125 feet wide and could be 
made very beautiful. It is proposed to make 
10-foot sidewalks, a five-foot boulevard, and 
a 30-foot driveway on each side of a space 
20 feet wide running down the center of 
the avenue. In this central space the electric 
railway tracks are to be placed. 

* * The Massachusetts legislative com- 
mittee on street railways gave a hearing 
last week on the petition fora charter for the 
Milford and Hopedale street railway. There 
was no opposition to the petition. The 
capital stock of the company will ve $60,- 
000, the location of the tracks to be satis- 
factory to the selectmen of both towns, and 
the line not to cross any railroad track 
without the consent of the railroad com- 
missioners, 


* * The Equitable Electric Railway Con- | 


struction Company, of Philadelphia, have 
just closed a contract with the 
Avenue Electric Railway Company, of 
Baltimore, for the equipment of 

this line, which is about two miles 
long, and to have one car at present. 
They have just taken an order from 
the Wilmington City Passenger 
Railway Company for two new ves- 
tibuled cars, each to be equipped 
with the new Sprague No.6 motors. 

* * Plans for enlarging the elec- 
tric plant of the Holyoke, Mass., 
Water Power Company will be pre- 
pared this week, and the improve- 
ments will cost over $100,000. Pits 
have already been dug for four new 
water wheels. Thirteen Schuyler 
machines are in use at present, nine 
of them having a 30-light capacity 
and four of 25 lights each. The 
city authorities are now arranging 
to advertise for bids for the light- 
ing of the city. 

* * Leading electric companies are 
showing great enterprise in their 
increasing efforts toward the equip- 
ment of cities and country towns 
with electric railways, street lights 
and motors, for every purpose. One 
of the most novel applications of 
the motor for power purposes lately 
is its use for running a horse 
grooming machine in one of the 


Fig. 


large stables of Chicago. A three horse- 
power motor, running 1,650 revolutions at 
220 volts, is belted to the machine in such a 
manner as to cause the two revolving 
brushes to turn at about 2,500 revolutions 
per minute. 


North | 


The Short Electric Railway System. 
SOME DISTINGUISHING CHARACTERISTICS OF 
THE MOTOR, 


Our illustrations on this page present a 
good idea of the Short electric motor as 
applied to street railway work. Some im- 


























































Fic. 3.—TuHE SuHort SystEM.—TROLLEY 


portant improvements have been made quite 
recently in this machine, and we take occa- 
sion to note some of its distinguishing 
features. The armature is of the Brush 
| ring closed circuit type. Four field magnets, 
! wound in series, are employed. Two solid 
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| Among the advantages claimed for the 
| Short motor are the following: Low speed 
| of armature, only 1,000 revolutions being 
made when running at the rate of 12 miles 
| per hour. The entire bedding of the wires 
| in grooves in the armature core. This, it is 
said, prevents all possibility of stripping the 
armature by the heavy drag through the 
magnetic field, and also reduces the liability 
of short circuiting. A constant neutral 
point for variable currents is maintained, 
hence no rocker arm is needed for the brush 
holders. The latter are rigidly fixed on the 
machine in a substantial way. The arma- 
ture end of the frame work is deprived of 
the usual tuning fork characteristics by a 
strong girder of iron extending between the 
yokes of the field magnets, and cast in one 
piece therewith. Consequently the objec- 
tionable noise due to vibration is done 
away with. The method of winding the 
armature permits free radiation, and it runs 
without a sensible rise in temperature. The 
| gearing is made noiseless, as well as insu- 
| lated by using wooden webs, iron hubs, 
| rims and clamps, and it is claimed that this 





SHOWING METHOD OF SLIDING CONTACT. 


construction not only eliminates the noise, 
but also, by reason of the elasticity, greatly 
increases the life of the gearing. 


All bolts throughout the motor structure | 


are locked against loosening. There is no 
wheel on the trolley arm, a properly shaped 


2.—Tue Snort SystemM.—MoTok AND TRUCK. 


blocks of wood act as an insulator betwéen | shoe making a sliding contact with the 


the motor and the truck. It will be noticed 
that the truck frame is depressed and is 
fitted with rubber springs to cushion the 
cross girder, which contains a journal box 
for the free end of motor frame. 








wire. This is said to greatly reduce the 
evils of sparking, without appreciably wear- 
ing the wire $~six months’ constant use 
failing to show a wear of .001 inch on the 
line wire. 


New York Electrical Society. 

The society was invited last Wednesday 
evening to inspect the Westinghouse exhibi 
tion plant in the Equitable Building, which 
was fully illustrated and described in a 
recent number of the ELEcTRICAL REVIEW 

Quite a number of the members and thei: 
friends were present. 

The apparatus Was shown in operation, 
and one of the engineers of the company 
explained in detail the principles and prac 
tice developed in the system. 

——_ «- oe 
New Combination Board. 

The accompanying illustration shows the 
dynamo, rheostat, ammeter, voltmeter, 
ground indicator and main switch, all 
mounted upon a finely finished hard wood 
board. All wires are placed and connec- 
tions are made on the back of the board, and 
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New E ecrric Ligut SwItCHBOARD. 


the instruments can be readily placed and 
| properly connected fur service. This board, 
| as shown, is furnished by the Western Elec- 
| tric Company with all their incandescent 
| dynamo outfits, where but one dynamo is 
| required, and is a popular feature of their 
| work 





_ ~_>-+ 
Farewell Dinner to a Well-Known 
Electric Light Man. 

| The friends of Myron D. Law, for nine 
| years the superintendent of the Brush Elec- 
| tric Light Company, of Philadelphia, gave 
him a pleasant surprise on Saturday evening 
last, inthe shapeof a banquet at the Colon- 
nade Hotel, and the presentation of a well- 
signed letter of regret. When the dinner 
party came together, shortly after 8 o’clock, 
the following gentlemen were present: 
Miron D. Law, F. A. Lee, J. C. Sager, F. 
W. Whiting, H. A. Cleverly, J. E. Pentz, 
W. E. Mellor, C. W. Spear, W. 
A. Porter. A. J. DeCamp, W. 
K. Fox, W. A. Drysdale, M. D., 
Cc, E. Stump, Wm. McDevitt, 
L. H. Spellier, F. W. Griffin, H. 
Ik. Cutter, A. Shearer, J. EF. 
Shaw, W. 8, Griffith, W. D. 
Marks. D. Rh. Walker. F. R. Col- 
vin. Letters of regret were read 
from Mr. C. W. Price and Mr. 
W. H. Temple,of New York, and 
others. The committee spared no 
pains to make the dinner worthy 
of the occasion, and the toasts 
were unusually whole-souled 
and hearty. Mr. DeCamp expressed him- 
self in regard to the loss of one who had 
worked with him so intimately for the last 
nine years, andthen presented Mr. Law with 
a handsome non-magnetic gold watch, a 
gift from the officers and directors of the 
Brush Electric Light Company, of Phila- 
delphia. 
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The Alternating Current. 


sOME TESTS ON THE EFFICIENCY OF ALTER- 
NATING CURRENT APPARATUS, BY DR. 
LOUIS DUNCAN AND W. F. C. TTASSON 
—READ BEFORE THE ELECTRI- 
CAL ENGINEERS MARCA 18, 
AND DISCUSSED AT LENGTH. 





Several papers have appeared lately on the 
efficiency of alternating current transformers, 
some of which have been of a more or less 
theoretical nature, while others have given 
the results of actual tests. I have never, 
however, seen any tests on alternating cur- 
rent dynamos, excepting the experiments 
made by Dr. Hopkinson and Professor 
(dams on a de Meritens machine used for 
ighthouse work. Even the converter tests 

ive given such various results that one can 
,ardly be certain as to the real efficiency. 

The introduction of the alternating system 
has been so rapid and is so rapidly increas- 

ng that people are apparently well enough 
leased with the results not to bother about 
he smaller question of the reason for them. 
But whatever the results may be it is of 
value to know just where the losses in any 
ystem may come in, so that we may seek 
iow to avoid them ; if we are succeeding it 
may enable us to increase the profits—if we 
ire losing it may help us to avoid further loss. 

The apparatus, the measurement of which 
is the main subject of this paper, consisted 
of a Westinghouse 750-light No. 1 dynamo, 
with a No, 2 exciter and an outfit of 40-light 

onverters. This apparatus had been pre- 
ented by the Westinghouse Electric Com- 
yany to the Johns Hopkins University, and 
was tested a couple of months ago. The 
workmansbip of the machines is excellent. 

The plant consisted-of a 75 horse-power 
\{rmington & Sims’ engine, driving the dyna- 
mo and exciter through a Tatham transmis- 

ion dyuamometer. Engine, dynamometer 
ind dynamos were firmly secured to heavy 
parallel timbers which served as a founda- 
tion. The converters were banked on a 
wooden frame work at a distance of some 30 
yards from the dynamo, and their primarie- 
were permanently secured to the dynamo 
circuit, a switch in the latter serving to cul 
them off when desired. The ammeter 
belonging to the plant was put in this circuit 
and was read when efficiency measurements 
were being taken. The secondaries of the 
converters were taken to a switchboard, and 
then to incandescent lamps mounted onracks. 

Power measurements.—The Armington & 
Sims’ engine, supplying the power, worked 
regularly and satisfactorily, and the gov- 
ernor could be adjusted to give the speed re- 
quired at the dynamo. The Tatham dyna- 
mometer was the one used for power meas- 
urements at the International Electrical 
Exhibition, held in Philadelphia, in 1884, 
where its accuracy was checked by making 
with it a determination of the mechanical 
equivalent of heat. The result obtained in 
the latter measurement was 772.8 foot pounds 
per degree Fabr., and show that the dyna- 
mometer is practically accurate. A descrip- 
tion of the experiments and of the instru- 
ment may be found in the report of the test 
made to the Franklin Institute, but it will 
not be out of place to briefly describe the 
apparatus here. 

An endless belt, as shown in Fig. 1, passes 
over the driven pulley, s, to the shaft of 
which the engine is belted, round the pulleys, 
s® and 6, to the driving pulley, a, and back 
over band s, to 8 again. ‘The bearings of 
the pulleys, 4 and 4, are in cradles pivoted 
on knife edges, c, at their outer ends, and at 
the inner ends are connected by links at 
equal distances on the two sides of a knife 
edge which supports the scale beam, w. 
The outer side belt passes through the line 











Fie. 1. 

of the knife edges, c, and therefore has no 
effect on the scale beam, but the tensions of 
the inner parts of the belt act directly on the 
scale beam, and as they are on opposite sides 
of the fulcrum they act against one another. 
The beam is so graduated that this difference 
of tension is read off directly in pounds, 2nd 
this quantity—the difference of tension of 
the belt on the two sides of a—multiplied by 
its circumference and speed, give the horse- 
power delivered. A weight travels on the 
beam, w, and readings can be taken with 
great accuracy. 

Electrical measurements.—The energy in 
thesecondary circuit was measured by means 
of a Cardew voltmeter and a Thomson 
ampere balance. As it is not the custom to 
put a number of secondaries in parallel, 
each converter had its separate lamp circuit. 

Before making an efficiency test, the 





potential difference in the primary was reg- 
ulated—there being a Cardew voltmeter in 
that circuit—and a separate measurement of 
the potential difference and current in each 
secondary circuit was made. When the test 
was actually in progress the voltmeter and 
ampere balance were used in one of the cir- 
cuits and the currents and P. D.’s in the 
others were calculated from the readings in 
this circuit, together with the previous 
measurements. Both the voltmeter and 
umpere balance were accurately calibrated, 
the former being checked after each test, 
while the latter had its constant determined 
with both continuous and alternating cur- 
rents. The P. D. at the terminals of a 
non-inductive German silver resistance in 
circuit with the balance was observed, when a 
continuous current was flowing, and also with 
an alternating current of the same period as 
that employed in the test. The current in 
each case was calculated from the resistance 
and P. D., and the results gave no apprecia- 
ble difference in the constant for continuous 
and alternating currents. 












New Form or Dynamo 
The following tables show at once the 
order in which the tests were carried out 
and the results: 
Horsk-POWER ABSORBED AT VARYING 
E. M. F.’s. 
E.M. F. |H. P. 





Dyna-| Ex- 
mo. | citer. 


Horse-power for exciter, field not 
— =e 

sis “ field made......| 0 | 

- “ dynamoalone..| 0 | 0 2.73 

= * dynamo and ex- 
citer.| 0 | 0 3.04 
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3 (Exciter primary.| verters. | . =/$ : = $ as 
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S-|F/E |e E|A|E oes gi gles 
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14 |105) 9.4/1107| 10. |49.5|153.9|10.21|21.83|11.62)46.8 
P 104/10.5)1107| 18.9/ 49.6 338.4/22.50/34.4 |11.90/65.4 
4 |101/11. |1113) 28.6/50.0/520.7/34.9 |48.0 (13.1 |72.7 
Full'112/11.5'1128| 38.1'50.9/739.8'50.48/64.44'13.96178.3 
EFFICIENCY OF CONVERTERS. 
No. 8. 40-Light Converter. 
32 | ws, tts ome i | Loss 
a in in 
s E Volts. secondary. watts. |in iron. Efficiency. 
|— “| ; | | 7 
40'50.0 2001 | a ee | 94.8 
0 | 50.9 0 84 | 84 jake 
No. 4. 20-Light Converter. 
|Loss in 
No. of | voits Watts in| watts in a in Effi- 
lamps : ary. — -| watts. | Clemcy. 
Pei 0 Piao 
20 48.8 952 106. 952. 90.0% 
15 522 817 114.8 108.9 87.6% 
10 53.3 506 101.7 99.2 83 3% 
5 51.44 264 109.4 108.7 70.7% 
0 52.3 0 110.5 110.5 0. ¢ 





(Continued on page 10.) 














An Immense Electric Light Station. 


The present capacity of 28,000 lights of 
the United Electric Light and Power Com- 
pany, of New York, has just been increased 
to the extent of 15,000 lights of the Westing- 
house alternating current system. To fill 
this order, five 3,000-light dynamos will be 
shipped from Pittsburgh. Once these ma- 
chines are in the station of the United Com- 
pany and in operation, that organization 
will have the largest central station incan- 
descent lighting plant in the United States. 
Its arc lighting business is likewise growing 
with great rapidity ; it is now employing the 
new Westinghouse alternating current and 
lighting system to a total capacity of 1,800 
lights, and last week was obliged, in order 
to keep up with the demand for light, to 
order an additional 125-light Westinghouse 
macbine. This new arc lighting system, it 
may be remarked, is quickly gaining in favor 
wherever introduced, and the manufacturers 
find it impossible to keep up with the orders 
which are coming to them from all parts of 
the country. 

—_ + >e—___—__ 
“Tyne ” Combined Engine and Dynamo. 


We are indebted to the London Electrical 
Review for the illustration on this page, 
representing a combined plant suitable for 
ship lighting, or places where space is lim- 
ited, which has recently been designed by 
Mr. W. C. Mountain, and is now being 


AND ENGINE COMBINED. 
made in all sizes by Messrs. Ernest Scott & 
Company. 

It will be noted that there are many im- 
portant advantages of this arrangement, the 
chief being extreme simplicity, stability and 
accessibility. 

The engine illustrated is of the vertical 
type, the crank shaft running in oil. By 
adopting this method of lubrication, the en- 
gine is capable of running continuous! 
without attention, as the splash of the cran 
shaft not only lubricates itself and the 
crank shaft bearings, but also the guide bars 
and cross head. In addition, however, to 
this means of lubrication, oil boxes are pro- 
vided for all moving parts. 

The engine is fitted with a Pickering gov- 
ernor and equilibrium throttle valve, and it 
is found in practice that this governor is 
capable of regulating the engine perfectly 
under great variations of load. 

The dynamo is of Messrs. Ernest Scott & 
Company’s standard pattern, but it will be 
observed that the bedplate is extended to 
form the foundation for the engine. In 
making the original design for the ‘‘ Tyne” 
dynamo, one of the chief features borne in 
mind by the manufacturers, was to have a 
massive and substantial bedplate, and it was 
so designed that should it be at any time 
desired to make a coupled plant, the addi- 
tional length of bed could be cast on without 
any alterations to the standard dynamo bed- 
plate pattern. 

The plant illustrated has just been fitted by 
Messrs. E. Scott & Company, in two large 
steamers, for the frozen meat trade, each 
combined plant being capable of giving an 
output of 100 amperes at an E. M. F. of 65 
volts, the speed being 300 revolutions per 
minute, and it is found in practice that both 
the engine and dynamo run perfectly satis- 
factorily at this speed, and require prac- 
tically no attention. The firm is making a 
specialty of combined plants similar: to the 
engraving, their standard sizes being for 30, 
50, 75, 100. 150, 200 and 250 incandescent 
lamps of 16 C. P. each, the speeds varying 
from 400 to 250 revolutions per minute, 
according to the output of thedynamo. A 
similar plant is now in hand for lighting a 
large cold meat store in the Argentine Repub- 
lic, and capable of running 250 sixteen can- 
dle-power incandescent lamps at a speed of 
250 revolutions per minute. 
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—— Edison General Electric Company 
has declared a quarterly dividend of two per 
cent., payable April 3d. 

— The Consolidated Electric Light 
Company, of Boston, voted to increase its 
dividend from four to five per cent. 

— The Cambria Iron Company, of 
Cumberland, Md., have contracted with the 
Edison Electric Illuminating Company to 
have the rolling mills lighted with arc 
lights. 

— The Edison Electric Nluminating 
Company has given a mortgage of $5,000,-. 
000 on its rights, franchises, real estate, etc., 
to the Central Trust Company, to secure an 
issue of bonds, 

— Canton, Mass., will have an clectric 
light plant in the near future. The Westing- 
house Electric Company is engaged in 
installing alternating current apparatus for 
a 750-light plant. 

—— The coal mines at Newcastle, Wyo., 
are to be lighted by electricity. The entire 
inside and outside workings will be illu- 
minated, so that the mines can be worked 
continuously. 

—— Barnesville, O., was lighted by elec- 
tricity for the first time last Thursday night. 
The streets were thronged with people, the 
village band turned out, and everybody was 
happy. The Slattery system is used. 

—— Atthe annual meeting of the stock- 
holders of the Cincinnati Brush Electric 
Light Company, last week, it was decided to 
vote April 10 upon an increase of its capi- 
tal stock from $150,000 to $450,000. The 
object is an extension of the company’s 
light service. 

— Fort Collins, Colorado; will soon 
enjoy the advantages which electricity as an 
illuminating agent affords. The Westing- 
house Electric Company has just received 
an order from Fort Collins, for a 750-light 
dynamo, and the machine will be shipped 
without delay. 

—— The fight between Jersey City prop- 
erty owners and the Hudson County Electric 
Light Company is becoming serious. One 
day last week a citizen drove a laborer em- 
ployed by the company to put up poles, off 
his sidewalk at the point of a revolver. The 
workman took up the flags in front of the 
citizen’s house preparatory to placing a pole 
there, but was forced to stop at that. 

— Hoquiam, situated in the new State 
of Washington, is not a very widely known 
town, but it is an enterprising one. A com- 
pany to carry on an electric lighting enter- 
prise was recently organized in Hoquiam, 
and has placed with the Westinghouse Elec- 
tric Company an order for an alternating 
current incandescent dynamo of 750 lights 
capacity and a 50-light arc machine of the 
new alternating current type. 

—— A meeting was held at Columbus, O., 
last week, by representatives from 30 electric 
light companies doing business in that State, 
to protest against the passage of the Adams 
bill. This is a measure which will practic- 
ally prohibit the use of any but a low ten- 
sion electric lighting system. As over 
$5,000,000 is invested in electric light plants 
in Ohio, operating high tension systems, the 
passage of the Adams bill would destroy 
this business. 

—— A rivalry has developed between the 
new and old electric light companies, which 
promises cheap light for Saratoga, N. Y., 
for some time tocome. A cent and one- 
eighth an hour was the rate first quoted by 
the new company, upon which the old com- 
pany reduced their rate below one cent an 
hour, and contracts are being made for 


lighting stores and hotels at prices very 
gratifying to merchants and others. Itisa 
merry war of rates, and under-bidding is the 
order of the day. 
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THE ALTERNATING CURRENT. 
(Continued from page 9.) 

The efficiency of the converters was meas- 
ured by placing them in a metal calorimeter, 
between the double walls of which water 
was allowed to flow. The temperatures of 
exit and entrance were observed, as well as 
the weight of water which passed through ; 
at the same time the current and P. D. in the 
secondary circuit of the converter were 
measu A separate observation gave the 
radiation which was, of course, allowed for, 
although it was made as small as possible. 
A number of converters were experimented 
on but | give but two of them ; a 40-lighter, 
such as was used in the tests, and a 2U-light 
converter which was very carefully tested by 
two of my students, Messrs. Blissand McKeen. 
In the latter case the observations were 
made at slightly different P. D.’s, and the 
results show that the loss in the iron varies 
as we would expect it to vary, that is, very 
nearly as the square of the voltage. The 
variation will not be exact, as the losses due 
to the reversal of magnetism do not vary 
quite as fast as the square of the induction. 

I would like here to call attention to the 
fact that in an excellent paper read before 
this Institute, Professor Ryan, of Cornell, 
found that the losses in the iron of a ten- 
light converter decreased greatly as the load 
increased. ‘This was accounted for by the 
fact that there was a jar (evidenced by the 
singing of the converter) at the higher loads, 
due to the attractions of the secondary and 
primary coils. While it is true that the 
losses in the cores of very small converters 
are not exactly constant, yet they are nearly 
so, anda large part of the decrease found 
by Professor Ryan is due to the voltage 
being greater at the low than at the high 
loads. 

Looking now at the figures given in the 
tables we are struck by two things ; the very 
large amount of power absorbed in the core 
of the armature, and the very small loss in 
the converters on open circuit. ‘The dy- 
namo losses due to reversals of magnetism 
and eddy currents, at the E. M. F. used in 
the test, are no less than six horse-power, 
while the energy due to reversal of magnet- 
ism and eddy currents in the 16 converters is 
only 1.6 horse-power. Another rather 
striking thing is the almost constant ratio of 
primary and secondary currents over a con- 
siderable range. The maximum efficiency 
is about 78 percent. It would seem that 
the losses could be divided into a constant 
part, and only varying with the current, 
but this is not true with the older style and 
smaller converters of the Westinghouse 
Company. 

Suppose we have a plant, such as is 
described above, and use it for commercial 
lighting. Taking data from one of the local 
companies employed in supplying incandes- 
cent lights on this system, we have, for two 
2,500-light dynamos, the following outfit of 
converters : 





Size of Number __ Total 
Converters. Capacity. in use. Lamps. 
No. 1 516 c. p. lamps, 4 220 
No. 2, ae si 61 610 
No. 4, _ = 43 860 
No. 6, 30 * ~ 49 1,470 
No. 8, 40 * si 64 2,560 
Total lamp capacity...................5,%% 
Number of lamps supplied.... .......4,557 
I understand that the converters being 


added are of the larger sizes. 

The efficiency of the 30-light converters 
does not differ greatly from that of the 40- 
lighters. The following is a load diagram 
of this plant, selected from a number of dia- 
grams, as giving a fair average curve. If 
we have our dynamo working to its full 
capacity, then from the above data we would 
have a converter capacity of 23 40-light 
converters : 


cent., so that the final efficiency would be 
59 per cent. 

A continuous current dynamo supplying 
the same outfit of lamps, with a maximum 
loss in the mains of, say, 15 per cent., 
would have a greater average efficiency. 
But I wish to point out that the maximum 
efficiency of the two plants would be about 
the same, so that they would require the 
same capacity of station outfit, boilers, 
engines and dynamos, etc. When more than 
one dynamo is provided the efficiency is 
increased by using only one of them during 
the times of minimum supply. and always 
working, as far as possible, only a little below 
the maximum capacity of the machines. 

Let us consider these results in view of 
the present condition of incandescent light 
distribution in the United States. I take it 
that what may be called domestic electric 
lighting is largely a matter of the future— 
it is certainly not a matter of the present. 
The majority—the great majority—of the 
lights in use are in shops, saloons, theatres, 
offices, ete. Most of the lights wired are in 
use at one time or another during the 24 
hours, and the proportion of energy sup- 
plied to the total capacity of the lamps 
connected is much greater than it would be 
in the case of house lighting, where, on the 
average, only a small fraction of the possi- 
ble lamp hours are actually in use. Under 
these circumstances the scheme of alternate 
current distribution is very different from 
what it will be when the attempt is made to 
supply an entire city with light, as they are 
attempting to supply London at the present 
time. 

If the object of the lighting company is to 
supply the demand that exists at present, 
then a system employing a number of small 
converters is preferable. Such a system is 
flexible and can be installed with a minimum 
expense for the more or less scattered de- 
mand which is presented in even the most 
closely settled town. I take it that this is 
the great difference between the alternating 
and direct systems as at present installed in 
this country. The former skims over an 
extended district, taking advantage of its 
great flexibility to absorb any business which 
can be got; while the latter settles itself in 
a densely built center, installs a larger plant 
than is primarily demanded, and works up 
a business within the limits of economical 
distribution. Therefore, it is hardly right 
to compare the ptesent systems of direct and 
alternating supply, as the latter has not been 
reduced toa point where entire districts are 
to be supplied. 

To show the disadvantage of the present 
system for domestic supply, suppose we 
have an ordinary house such as one of us 
would live in; it would be necessary to 
have a converter of at least 20 lights capac 
ity. The constant loss is, say, 100 watts; 
so, leaving out the C? RF loss, we would have 
a total loss in 24 hours of 249°, or about 
three horse-power hours, corresponding to, 
say, 45 lamp hours. Taking my own ex- 
perience, the actual number of lamp hours 
used is about 30 lamp hours during 24 hours, 
so the efficiency of the converter would be 
something like 32 = 40 percent. It is evi- 
dent that unless the losses in converters can 
be greatly decreased, a house-to-house dis- 
tribution with a converter in each house 
would hardly pay. 

It would seem, then, that if gas is to be 
really displaced, and serious competition 
with it is to be attempted, a different sys- 
tem of distribution must be worked out. 
We must replace the numerous small con- 
verters with one large converter supplying a 
comparatively extended district, thus de- 
creasing the converter capacity, since the 
law of average can be taken advantage of, 
aud greatly increasing the efficiency: If an 

extended secondary network 

is employed, some of the con 
verters may be disconnected 
from the mains at the turn of 
minimum demand. 
. Let us inquire for a mo- 
ment how the increase in the 
| | capacity of converters will 
modify the designs with 
which we are familiar. In the 
first place, if we increase the 
‘linear dimensions of any type, 
since the radiating surface 
only increases as the square, 
=; while the volume increases as 
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If, asin our test plant, these converters are 
40-lighters or 30-lighters—for the efficiency 
of these two sizes is about the same—we 
would have a mean loss in our plant of, say, 
10 horse-power in our dynamos \(9.6+ 0? ® 
and in the converters about 3 horse-power 
(2.34 C* R); or altogether about 13 horse- 
power. From the above table we will have 
750 lamps supplied, and taking the data 
from the load curve the average load would 
be in the neighborhood of 1,300. This 
corresponds to about 20 horse-power, and the 
efliciency of the plant for 24 hours would be 
i — 61 per cent., minus the percentage of 
loss on the lines. This, in a properly in- 
stalled system, should not average two per 
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“the cube of the dimension, 
then we cannot suffer the same 
loss per cubic centimete: of the 
iron for large as for the small 

sizes. We must decrease the intensity of 

magnetization or we must decrease the 
periodicity. 

Let us take a typicai case. Suppose we 
have a transformer and double all of its 
dimensions, If we employ the same induc- 
tion we will need but one quarter the num- 
ber of turnsin the coils, and as the cross 
section of the space occupied by the wire 
is four times as great, the area of the 
wire may be 16 times as much. As the 
length is twice as great, the resistance in 
this case is one-eighth. But the losses in the 
iron are, roughly, eight times as great ; this 
we‘ cannot allow, since the radiating sur- 
face is but four times as great ; hence we 








must diminish the induction. In fact we 
must so arrange things that the loss in the 
larger converter is only four times that in 
the smaller, in order to work at the same 
temperature. As at the low induction used 
the loss due to hysteresis varies nearly as 
the square of the induction, we may take it 
roughly that the large converter should 
have an induction of three quarters of the 
smaller one. This will modify our figures. 
Instead of one-quarter the number of turns 
we will have one-third, and the resistance of 
the coils will be one-sixth instead of one- 
eighth, as we can allow four times the loss 
that we suffered before, we can have, 
roughly, five times the output. 

As a total result we have five times the 
output with four times the loss, or, as the 
C*® R effect is not important as compared 
with the otber losses, we can have six times 
the output with the same fall of potential in 
the secondary. That is, the efficiency of the 
larger converters will be greater than the 
smaller ones of. the same design, and work- 
ing at the same temperature, but the output 
per pound of metal will be less, 

Suppose when we increase the size we 
decrease the number of reversals. Take a 
case, for instance, in which the dimensions 
are doubled while the reversals are halved, 
the maximum induction remaining the same. 
We could have half the turns in the coils, 
and as they occupy four times the space and 
are twice as long, the total resistance would 
be one-quarter, and for the same heating 
effect we would have four times the output. 

If we take losses by eddy currents into 
account, there will be a constant per cubic 
centimeter, provided the period and maxi- 
mum induction are constant, and the thick- 
ness of the plates is unchanged ; otherwise 
they will vary as the square of the induction, 
with a constant frequency, or inversely as 
the square of the period with a constant 
maximum induction. This, in practice, 
would make the values of the output for the 
larger currents, given above, somewhat 
greater. What I wish to show, however, is 
that we are limited by heating considera- 
tions, and considerations of fall of potential 
in our secondary, in the output of large con- 
verters. If we consider the properties of the 
materials of which converters are made, we 
would, I think, find it most economical to 
make converters that reach the temperature 
limit, except for the very smallest sizes. 

Many of us have, I suppose, read Mr. 
James Swinburne’s paper read before the 
British Association at Newcastle last year, 
on the ‘‘ Design of Converters,” and have 


. been struck by the fact that almost all of the 


converter dimensions given by him are im- 
practicable, either on account of the dispro- 
portionate heating of the larger sizes, or the 
excessive fal] of potential in the secondary. 
In increasing the size of dynamos we usually 
increase the output per pound weight, but 
there is the vital distinction between dynamos 
and converters that losses occur through the 
entire mass of the latter, and as we increase 
the volume we increase the losses in the same 
proportion. In the dynamo, on the con- 
trary, there are practically no losses in the 
heaviest part of the apparatus, ¢e¢., the field 
magnets. As a result, while we gain in 
efficiency in the larger sizes, yet we must 
decrease either our induction or the rate 
of reversal, and the output per pound is not 
increased. 
DISCUSSION. 

The Chairman (Vice President Francis R. 
Upton) : Gentlemen, you have heard a paper 
that brings a new set of figures and measure- 
ments before the electrical world, and with 
such accuracy that they will probably stand 
as facts for certain constructions of appora- 
tus. This paper, of course, brings up the 
broader questions—the question of alternat- 
ing and direct currents, and, as far as their 
economical bearing is concerned, I think dis- 
cussion directed to this point would be in 
order. We have Professor Anthony with 
us to-night, and we should be pleased to hear 
from him. 

Prof. W. A. Anthony : I would prefer to 
wait and hear some of the others talk about 
this matter. Alternating currents I have 
never had anything to do with, practically. 
There are people here to-night who have had 
to do with them, and who know more about 
the results. 

Mr. Nikola Tesla: Dr. Duncan has 
brought forward some facts which have not 
been recognized before; for instance, the 
fact that the loss in the iron of the converter 
remains perfectly c nstant with varying 
loads, That has not heretofore been ac- 
knowledged or known, so far as I have heard. 
But, on the otber hand, when we consider 
the action of the converter, I think it 
ought to be. In converters in which 
the primary and secondary are _ put 
in the closest possible relation—for in- 
stance, in the Westinghouse—the increase 
of the primary and secondary is in an almost 





constant ratio, and since the loss in the iron 
is due to something like a difference jn 
action of both currents, I think the loss of 
the iron ought to be constant within certain 
limits. With regard to the excessive loss in 
the dynamo machines—in the armature that 
Dr. Duncan has found—I think that most «f 
us know that this loss is not due to the fact 
that we must have that loss, but because \ 
must sacrifice a ceriain amount for the reeu 
Jation of the machine.” Now, the sam: 
machine that Dr. Duncan has tested, any 
one of us could cause to give a greater oui 
put and with a loss in the armature of no 
more than one or two horse-power. But wi 
must work with a highly saturated field i), 
order to obtain a constant potential on th 
converters. On the other hand, the com- 
parison between the single circuit alternatir, « 
current and the direct current machine is 
just, and the proportion, I believe, will he 
about as Dr. Duncan found them. That is 
if we compare a siugle circuit alternating 
machine with a dcirect current machine 
we will find, representing the output 
of the latter by a number, say 100, that 
the alternate current machine with one cir 
cuit will give for the same speed and weight 
about 78 or perhaps less. But we must also 
consider that we are enabled with alternating 
current machines to work at a very much 
higher speed, and the simplicity of the 
apparatus allows us to work with a very 
‘much higher electro-motive force. On the 
other hand, if we operated an alternating 
machine with two circuits, then the out- 
put of the machine will no longer be 
inferior to the direct current machine, 
but it will equal it, if not be greater. | 
believe that Prof. Anthony, some time ago, 
told me that he also found that the loss in 
the armature by higher field saturation in- 
creased more rapidly than we would gener 
ally suppose. I have found also if you take 
a large generator and saturate the field very 
highly, we may, by only a few revolutions 
in a few minutes, heat the armature so tbat 
the wires will burn out. I think the losses 
in the armature increase very greatly with 
the saturation of the field. Now, as regards 
the general results obtained by Dr. Duncan, 
Iam firmly convinced of their correctness, 
of course, but I also firmly believe that Dr. 
Duncan bas not had the best converter in 
hand. For I have myself made tests, and 
others have made tests, where the efficiency 
of such converters is shown to be much 
higher than is shown by Dr. Duncan. With 
the improvements we have made lately, | 
believe that the new converters have now 
reached a much higher efficiency. 

Mr. H. Ward Leonard: We had some 
theoretical discussion relative to comparative 
efficiency of the continuous and alternating 
currents at Chicago, a couple of years ago. 
At that time- we had very little besides 
theory to work on, especially as regards our 
knowledge of anything in the alternating 
field. But 1 was a little interested in look- 
ing over the figures which at that time were 
arrived at theoretically and comparing them 
with those which have been obtained. The 
claim for the continuous current efficiency 
which was made there was based on a 
maximum loss of 20 volts on a three-wire 
system, on each side, that is 15 per cent. ; 
and the average load was considered as 
40 per cent. on that maximum. Therefore 
the average loss in the conductors was 
considered as six per cent. for 24 hours, 
that is an average efficiency of 94 per 
cent. With the generators operated as they 
would be in such a system at full load, by 
cutting off such generators as were not 
needed, assuming an efficiency for the con- 
ductor of 94 for the feeders, one per cent. 
average loss in the mains, one per cent. 
average in the service and inside wiring, 
brought the total efficiency of the continu- 
ous current system to a figure of 84,4. 
With the alternating current system the 
lowest efficiency that was assumed on ac- 
count of the much higher figures that were 
claimed was 85 per cent. for the generator, 
98 per cent. for the feeder, 90 per cent. for 
the converter, 99 per cent. for the services 
and inside wiring, which gave for the total 
efficiency, 74 per cent. I was not fortunate 
enough to hear the actual efficiency which 
the present thrce-wire systems showed ; but 
I remember that the Professor gave the 
efficiency of the alternating as 61 instead 
of 74. I think that a point which is 
perhaps the most pertinent, and which has 
been pretty well emphasized of late, is the 
fact that the average load of a system of 
lighting generally through a city, is such a 
very small percentage of the connected de- 
vices. I know of one instance where the 
lighting has not yet reached the condition, 
which it will later, as regards supplying a 
much larger connected load than it has at 
present. And yet the average load for 
24 hours is only about 12 per cent. of the 
connected load. This, of course, brings 
into very forcible action the efficiency of 
devices which are low inv efficiency under 
conditions of light load. In the case that I 
mentioned, the maximum load is 30 per cent. 
of the connected devices, and the average 
load is 40 per cent. of that maximum. 

8. 8S. Wheeler: Although I may not be 
able to add anything to the subject of con- 
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verters, I might say something about the 
effect of alternating currents in parallel 
wires. There was a case in this city of 
some lines which ran parallel a long dis- 
tance, and where the current jumped up and 
down continuously, causing the lights to 
beat justas if they were driven by a steam 
engine which did not have a heavy enough fly 
wheel. These wires were about three miles 
long and parallel, and after a very extensive 
investigation, it was found that the jumping 
of the lights was due to the alternations on 
two circuits being nearly, but not quite 
synchronous ; so that when one set of waves 
caught up with the set of waves on the next 
wire while passing them, they first drove 
those waves ahead and then drove them 
back. This caused the energy of one circuit 
to first pile up the energy in the other cir- 
cuit, and then force it down and thus cause 
a jumping effect on the lights. That was 
overcome entirely by placing the wires in 
pairs properly. That is to say, the two legs 
of each circuit had not been arranged side 
by side. One or two of the circuits had been 
misplaced. But by bringing those together, 
so that the negative side or leg of one circuit 
was right alongside of the other leg of its 
own circuit, and not mixed up with the 
wires of any other circuit, the induction was 
completely neutralized, and that left the 
lights perfectly steady. This has nothing 
to do with converters, but is about 
the only thing that I can contribute to the 
subject. It was quite important. The 
lights jumped very badly. The company 
wus very much troubled to know what the 
cause was. I had been formerly driving 
Edison dynamos with high speed engines, 
and I laughed at the people who were run- 
ning the lights, and assumed that their fly- 
wheel was not heavy enough. They sug- 
gested that I should go and try the fly 
wheel. I made them buy a very expensive 
speed indicator, and put it on, and about as 
soon as they got it running 1 made up my 
mind that the inertia of the indicator 
mechanism would be too great to allow it to 
respond quickly enough, that is to say, if the 
steam engine made about 74 revolutions a 
minute, as it did, and if its speed varied 
enough to show a flickering in the light 
which would be about two per cent. varia- 
tion in the middle of each stroke of the en- 
gine, it would not be easy to get a speed in- 
dicator needle which would show such brief, 
rapid and small variations as two per cent. 
variation on every stroke—that is, in less 
than one second for each. I then tried fig- 
uring out the weight of the fly wheel, and 
how much speed ought to increase or de- 
crease between the strokes. Assuming the 
fly wheel weighed 30 tons, and had a diam- 
eter of 30 feet, and 500 horse-power was be- 
ing drawn off by the belt continuously, and 
was being put into the fly wheel twice in 
every stroke by the brief impulse of the 
pitman, with no source of power in the in- 
tervals, how much would the wheel slow 
down in the 74th of a second? In other 
words, how much would 500 horse-power 
slow down a 30-ton fly wheel, of 30 feet in 
diameter in the 74th of asecond. About the 
time I made up my mind that this would bea 
long matter to figure out, 1 decided to try the 
plan of a substitution, that is,to change ail the 
elements of the system, one aftertae other, 
until I found to which element—for example 
the dynamo, the lines, or the engine—the 
trouble was due. We therefore tried driv- 
ing the different dynamos by different en- 
gines and connecting different lines on to 
different dynamos. We then found that 
the trouble went with a particular wire. 
That surprised me. I had gone so far in 
the matter then that I decided I was in 
honor bound to see it through. I went out 
and counted the number of pulsations in the 
lights, and found that they were about 80 
to the minute. I had inspections made and 
found there were only two parts of the city 
where the lights jumped in this way, and I 
then immediately compared the pulsations 
of the other set of lights and found they 
were 80 to the minute, the same as the first 
group, I then concluded there must be 
some reaction between the lines supplying 
the two districts. Following the wires out, 
1 found that the two sets of wires that sup- 
plied these two groups of lights, were placed 
in a position where they could act induc- 
tively on each other while the others were 
so placed that they could neutralize their 
own effects, and I suggested that one set of 
wires be changed about. This was done and 
there was no more jumping. It was clearly 
due to one set of alternations ‘‘ beating” 
with the set on the other wire. 

Mr. Tesla: A point mentioned by Dr. 
Duncan was, how the construction of 
the converters would be modified when 
their size is increased. I had hoped that 
Dr. Duncan, whose work in that line has 
always been so valuable, would give us 
some points on that. It is evident to every 
one that it is impracticable to increase the 
size of the converter in the same proportion 
as its capacity is increased, because as we 
operate the converters at a constant number 
of periods, we would render a long magnetic 
circuit transformer very inefficient. A plan 
was proposed by me, a year or so ago, to,in- 
troduce this system in the construction of 





converters ; to have the same length of mag- 
netic circuits, no matter whether the con- 
verters is large or small. I believe that this 
would be the proper way of constructing all 
converters on one system, and I believe that 
the present method of constructing convert- 
ers is not right, for every different capacity 
of converter has a different length of mag- 
netic circuit, and we know well if one con- 
verter is adapted to, say, 16,000 reversals, 
another one, with a different length 
of magnetic circuit, is not adapted to the 
same number of reversals. We started a year 
ago, 1 think, to make all converters of the 
same length of magnetic circuit, so us to 
render them equally adaptable for the same 
number of alternations, no matter what their 
capacity is,and in such a case, if we want, for 
instance, a converter that has ten times the 
capacity of a small 20-light converter, 
we will practically put in one converter so 
many multiple circuits as are required to get 
the capacity desired. We will allow a some- 
what greater capacity to maintain the con- 
verters all at the same temperature. I be- 
lieve that this plan should be followed. In 
general, I may say that the results obtained 
by Dr. Duncan refer to an apparatus con- 
siderable time in use, but the advances that 
have been made in that line the last year 
only, are so enormous, that we would not 
recognize this plant at all. For instance, I 
believe that the converters at present can be 
made to have less than half the leakage that 
they had previously. In other words, it 
means, practically, you can run a converter 
with a double load—the machines are in- 
creased very nearly to double their capacity ; 
and when we consider the short interval in 
which this has been accomplished, we may 
fairly assume that in a few years from now 
there will be little difference between the 
alternating and dir« ct current, even on short 
distances. We will wait for that develop- 
ment in the meanwhile. 

Dr. Duncan: In respect to the construc- 
tion of converters, of course, in increasing 
the dimensions in the same proportion, | 
was not following out the proper pm for 
every given converter. Every converter has 
its own proper dimension, and all dimen- 
sions do not increase in the same ratio. But 
I think that Mr. Tesla’s idea of keeping the 
same length of the magnetic circuit is hardly 
proper. I have worked out for my own 
amusement the design of a number of con- 
verters, and I think that the same period 
should be retained in the circuit, and the 
converter should be designed, which would 
give the maximum possible efficiency. For 
a converter of given capacity, as far as I can 
make out, you must have a definite period. 
There is a definite period which, with the 
giyen proportions of iron and copper, corre- 
spond with the given capacity of converter, 
but if you simply increase the cross section 
of the iron without increasing the length of 
the circuit, you keep the same cross section 
of copper, which is not a good practice. 
You have to change both the copper and 
iron, and I did not think it would be very 
interesting to design a large number of con- 
verters for any given output. As for the 
efficiency of this plant which was tested ; 
the plant was sent on, I think, in Novem- 
ber, and was supposed to be _ the 
latest plant which was produced by the 
Westinghouse Company. I have since 
heard that the efficiency of converters has 
been greatly increased. The losses in the 
converters could undoubtedly be greatly 
decreased, especially for larger sizes. As to 
the relative efficiency of the two plants, it 
must be remembered that I have simply 
taken a 750-light plant, and one dynamo is 
supposed to be always connected with the 
circuit in a station of ordinary capacity, that 
is, of more than twice 750 lamps. We 
would certainly have the advantage of hav- 
ing at least two dynamos, one of which 
could be disconnected when the load had 
reached its minimum and the efficiency, 
therefore, would be greatly increased, and, 
also, in comparing efficiency of alternating 
and continuous plants, we must remember 
that the business that is catered to by these 
two plants is very different ; tbat the low 
diagram of the alternating plant is very 
different from the low diagram of the con- 
tinuous current plant. There is a great 
discrepancy between the curves and the 
figures of the two. An alternating plant 
takes up the cream of the business, so to 
speak. It takes up business in which they 
get the maximum output for a given num- 
ber of lamps wired, and in that way we 
must not calculate the efficiency of the 
alternating and continuous current plants in 
order to compare them. If so, we are favor- 
ing the continuous plant very much. With 
the alternating current pan it is simply a 
commercial question. If you can put into a 
continuous current station an alternating 
plant which will get business that will pay 
you, it is undoubtedly properto put that plant 
in. In the same way if you have an alter- 
nating plant and it is so situated that you 
can run more economically with a con- 
tinuous current plant, then put in a 
continuous current plant. But as the busi- 
ness stands at present, a combination of the 
two plants is undoubtedly theoretically the 
most efficient. 


Mr. O. T. Crosby: I should like to ask 
if the advances reported are in the direction 
of increasing the efficiency of the converter 
at all loads, or only at some normal loads ? 

Mr. Tesla: I said before that the leakage 
was reduced to one-half, and I thought it 
was clear enough that that applied as well 
to the working of the converters on the full 
load as on the small load. When I speak of 
leakage I mean no load at all. But Dr. 
Duncan said just now—I thought he mis- 
understood me in regard to the construction 
of these converters—I proposed not to keep 
the length the same and to vary the section, 
but simply to vary the section of the copper, 
at the same time varying the section of the 
iron. We have plates, for instance, which 
contain so many multiple circuits. These 
plates are so made that the coils can be just 
as well put in as one single circuit trans- 
former, a form of construction invented by 
Mr. Albert Schmidt, of the Westinghouse 
Company, and in this way we have practic- 
ally a number of independent transformers, 
and the only diminution ef the capacity of 
such transformers is that we have got a 
somewhat smaller surface. Then we may 
allow a little higher capacity for that dimin- 
ished surface. That is all. I think the 
point is very clear, and there is no doubt at 
all that this construction should be followed. 

Mr. Frederick Darlington: There is one 
thing which I think merits attention in the 
discission of this question, that is, that one 
system uses the 50 volt lamp, and the other 
system is forced to’ use a 100 or 110 volt 
lamp, and that by the same skill of construc- 
tion of Jamps and the same advance in the 
art of manufacturing lamps, the 50 volt 
lamps represent about 20 per cent. more 
efficiency upon the 100 volt lamps. That is 
found in practice. For instance, the 100 
volt lamps which are being supplied now by 
one of the large commercial manufacturers 
of lamps are six-tenths or a fraction over six- 
tenths of an ampere and 100 volts ; while the 
manufacturersof 50 volt lamps make a 50 watt 
lamp, and get 50 volts out of the lamp and a 
better service for the time. I can tell of 
results that have been obtained by the West- 
inghouse Electric Company recently in the 
improvement of converters. They were 
manufacturing, for a considerable time, a 
converter that gave a Jeakage of ;3, on 
every 40-light converter, and they have 
recently, since certain analyses have been 
made of the iron, and the quality and the 
method of annealing the iron has been im- 
proved, reduced that leakage from 74% to 

35 Of an ampere, and the point that Dr. 

uncan mentions that, in putting in the 
alternating system, they are able to take out 
the lamps in the service—certain circuits, 
one gentleman said, only about 12 per cent. 
of the total number of lamps burning on an 
average—I can state what is given here in 
New York in the service of the United 
States Illuminating Company. They are 
getting out of the total amount of lamps 
wired on a circuit 5,4, hours per lamp, which 
is about 23 per cent. All these points, I 
think, if taken into account, wil) make the ef- 
ficiency of the alternating current come much 
higher than would appear at first thought. 

Mr. Tesla: Another point of great impor- 
tance is the fact that inthe alternating 
system you have got an apparatus of almost 
ideal simplicity. Ifthe armature burns out 
it is a matter of a few hours work ; and the 
repair costs very little. If any part of the 
apparatus gives out, it is easily replaced with- 
out trouble. With a direct current system I 
think on the average out of 100 armatures, 
if you take them on a year's run, there will 
be about 50 that will have some trouble or 
other. The commutator will wear out in a 
few years even with the best attention—I 
speak, of course, of the average. 

Lieutenant John Millis: 1 believe in all 
the alternating systems that are now in prac- 
tical operation in this country the rapidity of 
alternations, that is, the number per second, 
is practically the same. I weuld like to in- 

uire what are the considerations which bave 
letermined this rate of alternation, whether 
they are mechanical or electrical, and if 
so, if Dr. Duncan can briefly explain to us 
what they are, also what the effect would be 
if the rapidity of alternations were varied. 
He touched lightly upon the theory of the 
effect that would be produced in the output 
or efficiency of the converter if the ay ope | 
of alternation varied. I would like to as 
if this theory has been confirmed by him, or 
to his knowledge by any one by practical ex- 
periment and what the result of the experi- 
ment is ? 

Dr. Duncan: By the English system 1 
think the rate of alternation is determined 
very greatly by the size of the unit in which 
the distribution is made. For large units a 
low rate is commonly employed, You will 
find in most of the Continental and English 
systems that the rate of alternations has 
been decreased as the size of the converter 
has been increased. For a large converter 
a comparatively low rate should be used 
and as in this country small converters have 
generally been employed, the rate is very 
much greater than where the converter has 
been large. 

§'Mr. Townsend Wolcott: Dr. Duncan re- 





ferred to Prof, Ryan’s paper and his idea in 


regard to diminishing the energy absorbed 
J hysteresis by vibrating the iron. Mr. 

ennelly seemed to have the same idea as 
Prof. pee that you could get rid of the 
waste of energy very largely. Thediagram 
of the hysteresis for one period as drawn by 
several experiments is as shown in Fig. 11 
of Prof. Ryan’s paper, one point at the 
bottom and the other at thetop. Now, if you 
can come back by the same path as you go, of 
course, the energy is zero. But Mr. Swin- 
burne divides the hysteresis and ordinary 
hysteresis. Previous to the presentation of 
Prof. Ryan’s paper I had the impression 
that the whole hysteresis worked in the 
manner which Mr, Swinburne calls viscous. 
hysteresis ; that is, like friction, it would 
resist in both directions. Mr. Swinburne's 
idea seems to be that the energy absorbed 
depends, to a great extent, upon the differ- 
ence of phase between the magnetism in the 
iron end and the magnetizing force of the 
current. 

Dr. Michael I. Pupin: I would like to ask 
Dr. Duncan whether he knows of any ex- 
periments that have been made lately for 
the purpose of finding out how much of the 
lost energy is due to eddy currents and how 
much to magnetic hysteresis, As far as ] 
am aware, there has been no experimental 
work of that kind done, and that has been 
spoken of asa work which it is very desir- 
able to do to determine the ratios between 
the two. I think that would also give us a 
means of testing whether work lost on 
account of magnetic hysteresis is the same 
for every period—whether they obtain the 
same current as shown in the diagram 
referred to by Mr. Wolcott. 

Dr. Duncan: I am not prepared to give 
any figures on that, because I am a 
menting on it at the present time. I am 
working now to weed out the eddy currents, 
and to determine the effect of hysteresis for 
different periods of reversal. There is no 
data, at present, to tell whether the loss on 
the iron is due to viscous or static hysteresis. 
If we go through that change in magnetic 
force at a very low speed, then hysteresis, 
due to time hysteresis, will not come in at all. 
If we go at the present speed it will come in. 
Mr. Leonard: I take the liberty of speak- 
ing for a second on the question of a five 
hour load. I had been brought to select in 
the instance 1 noted, the most exceptional 
one I knew of as being the future condition 
of supplying loss of all kinds. In New 
York city, which, of course, is the most 
exceptional in the other directions, the Edi- 
son station here has, instead of five, nearer 
eight hours average load, which, however, 
may be somewhat due to the advantages 
derived from the sale of motive power. 

Mr. Justus B. Entz: I would like to in- 
quire if the losses due to eddy currents and 
hysteresis could not be determined by differ- 
ent thicknesses of disks. By taking two 
readings and separating them, I think it 
could be determined—the loss due to the 
eddy currents, of course, varying as the elec- 
tro-motive force. If the thickness of the 
disk is doubled, the potential is doubled, 
while the resistance making a watt load in 
each disk, varied as the cube, and if the disk 
in the converter were double in thickness, 
and the same amount of iron, and the loss 
measured in the two cases, I should think 
they could be separated. 

Mr. Tesla: I should think, gentlemen, 
that if hysteresis is a distinct element in the 
loss of the converter, it can be only so be- 
cause it is intimately connected with the gen- 
eration of the currents in the iron. We can- 
not go beyond a certain thickness of the 
iron—say number 38 or 40, which 
may be ~ thick enough to give 
rise to the currents in the _ iron. 
But the results that Dr. Duncan bas to-day 
brought out strengthened me in the idea 
which I always had that ultimately the 
whole loss in the iron resolves itself into the 
loss due to the currents. The facts he finds 
show that the principal loss is due to the 
eddy currents. The loss to the iron is con- 
stant at all loads; on the other hand, he 
finds that the loss is proportioned to the 
square of the electromotive force, which 
would be precisely the case if the loss in the 
iron were due to eddy currents. I think 
that is an argument for this view. 

Mr. Crosby : It seems to me in that case 
that we want to know something of the sub- 
division of the iron because by a very slight 
sub-division we might get the eddy currents 
so predominating over the other effects that 
it might be when the sub-divisions were 
finished that they would appear as perbaps 
the larger effects. I should like to ask Dr. 
Duncan what the cubic contents of the iron 
masses were whose total loss is given in the 
paper. It may have been stated, but I did 
not hear it. , 

Dr. Duncan: I think it, possibly, in the 
paper. If not, it is somewhere else and I 
would be very glad to give it to Mr. Crosby. 
As to distinguishing between the hysteresis 
and eddy currents with different thicknesses 
of plate, unfortunately, Ewing has found 
that as far as this time hysteresis is con- 
cerned, it depends on the thickness of the 
plate independent of the eddy current. 
So, it would be impossible to distinguish in 





that way. 
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ELECTRIC CLUBS. 





INCIDENTS OF ELECTRIC CLUB LIFE IN 
THIS COUNTRY—GOSSIP FROM BOSTON, 
CHICAGO, AND OTHER CITIES— NEW 
YORK’S POPULAR CLUB HOUSE 
A NATIONAL MEETING 
GROUND. 





The “Electrical Review” recognizing 
the importance and value of the electrical 
organizations of a social-scientific—practical 
nature, which have been formed in a number 
of leading cities as local centers for electrical 
men, will present from time to time the 
current news and gossip that find their 
source in these progressive bodies. The New 
York Club, which has the honor of being 
the father of Electric Clubs and world-wide 
in influence and membership, is rapidly 
becoming the national headquarters for 
electrical men, and members of similar or- 
ganizations in other cities are sure to find 
acquaintances and hearty welcome within 
its hospitable and handsomely decorated 
walls. We think this new feature will prove 
a popular one, and the REVIEw and its staff 
will spare no means to make it interesting 
and valuable. 


New York Electric Club. 


The Annual Election occurs April 17, and 
promises to be largely attended. There is 
no opposition to the present president, who 
highly deserves a re-election, and who was 
nominated by acclamation. President Mad- 
den is now in Paris, but, if his good ship 
arrives in time, will be here for the annual 
meeting. 

Several changes in the vice-presidents and 
board of managers of the Club, were made 
at the nominating meeting. It is thought 
that the ticket nominated will be elected. 
But the history of the Club’s elections is that 
the ticket ‘‘scratcher” is a success, for the 
regularly nominated ticket has never yet 
been elected in entirety. 

Recent Callers from out-of-town were 
Chas. A. Brown, of Chicago; Major J. M. 
Brown, of Washington ; Col. A. B. Uline, 
of Albany; R. T. McDonald, of Fort 
Wayne; J. H. Reid, of Chicago ; ‘ os 
Davis and J. N. Pratt, of Boston; Hon. 
Chas. Selden, of Baltimore. 

New Stories with an electrical application 
quite often make their introductory bow at 
the Club. H. L. Storke, known as the 
‘* Pooh-Bah” of the telephone business, is 
to be credited with the following, which he 
told as applicable to recent electrical consoli- 
dations in this city and rumors of consolida- 
tion: An English father, whose son John 
was in India, requested that information 
from that distant point be made by cable, 
but briefly, as the tariff for messages was so 
high. Soon thiscame: ‘‘ Johndead.” The 
father, overcome with grief, but realizing 
the importance of being consistent with his 
own instructions, cabled: ‘‘Send body.” 
In due time a very large box arrived, but 
instead of finding his son’s remains a large 
tiger was uncovered. Feeling sure that a 
mistake had been made, the father replied : 
‘‘ Wrong box. Tiger inside.” The laconic 
reply was ample: ‘Right box. John 
inside tiger.” 

The Lecture by Hon. Grosvenor P. Low- 
rey, on “‘ Patent Law, and What Constitutes 
an Invention,” has interested a great many 
besides members of the Club. The demand 
for copies was so great that the Club's issue 
of pamphlets was exhausted, and the author, 
to supply the demand made on him, printed 
a large number of additional copies. The 
lectures this season have been particularly 
valuable and timely, it being the idea of the 
committee in charge, instead of having a set 
course of lectures, to engage expert speakers 
to address the Club on topics of special im- 
portance at the time, and this has proved so 
far to be a very successful idea. There will 
probably be one more lecture delivered be- 
fore the summer vacation. 

New Members are constantly joining the 
Club, and now that the withdrawals on ac- 
count of the increase of dues have probably 
all been made, a steady growth may be: ex- 
pected as long as the Club continues to oc- 
cupy its present important and influential 
position. 





The Many Friends of ex-President E. T. 
Gilliland will all regret to hear of his con- 
tinued ill-health. Mr. Gilliland has been 
one of the most capable and earnest workers 
in behalf of the Club from its inception, and 
has the credit of making the largest individ- 
ual subscription to the Club’s finances. 

A cabinet telephone set has been placed 
in the Club, through the courtesy of the 
Metropolitan Company, taking the place of 
the former wall instrument. The change is 
one greatly appreciated by the members. 

A new painting by a well-known artist has 
been added to the collection in the front 
parlor of the Club, sent in by Vice-President 
Theo. N. Vail. 

The meetings of the board of managers of 
the Club are more largely attended than at 
any time in the past—a good indication of 
the interest taken in the Club’s affairs. 


Boston Electric Club. 


The membership list is steadily increasing, 
and the financial stauding of the Club is 
excellent. 

The next regular meeting of the Club will 
take place on Monday evening, April 7. 
Matters of importance will be discussed, and 
several new members enrolled. 

A pool tournament is in progress. Messrs. 
Frank Harrington and G. F. Steele are the 
leaders for first prize, neither gentleman 
having lost a game thus far in the series. 

“*Crank’s”” Dinner—so called — occurs 
every Friday evening, and is well attended. 
Those who seem to be particularly fond of 
‘‘crank” diet, are among the most popular 
and distinguished members of the Club. 

Among the Visitors at the Club rooms dur- 
ing the week, were the following well-known 
gentlemen, viz. : Mr. Clarence E. Stump, Mr. 
George O’Kenite Manson, Mr. J. J. Ghegan 
and Mr. Charles McLaughlin, of New York ; 
Mr. J. M. Orford, Bridgeport, Conn; Geo. 
L. Wiley, New York, and George Cutter, 
Chicago. 

Ex-President Wm. J, Denver favored and 
entertained the members Monday evening, 
March 24, with an instructive paper, entitled 
‘* Induction and Interference with Telephone 
Service from Electric Light Circuits, from a | 
Telephonic View.” 

Mr. Denver being absent from the city, 
having been unexpectedly called to Spring- 
field on business, his paper was read by Mr. | 
John C. Wilson. 

It proved one of the most interesting and | 
argument-provoking documents ever pre- 
sented to the Club. In Mr. Denver’s charac- 
teristic style, the terrors and annoyances of | 
‘*[nduction” to the telephone service was 
pictured in a graphic manner. The paper 
read before the Electric Club, of New York, 
by Mr. J. J. Carty, on a similar subject, was 
quoted from. 

The reading of the paper was followed by 
a lengthy discussion, 


Chicago Electric Club. 





| ditions 


Lunches at the Club rooms are as popular | 


as ever, and a visitor to the city who finds 
his way to the rooms in Adams street at noon 
is sure to meet a number of Chicago’s repre- 
sentative electrical workers. 

The Members have been well pleased with 
the lectures given this season. They have 


been instructive and interesting, and have | 


been generally discussed. 


The Club has received many compliments | 


over the excellent entertainment provided on 
the occasion of the recent Electric Light Con- 
vention. The lunch so generously provided 
on that occasion by the members of the 
Club was evidentiy greatly enjoyed by the 
Eastern visitors, who were thus given an op- 
portunity to sample Western hospitality. 
Atlanta Electric Club. 

Officers Elected.—At a meeting of the At- 
lanta Electric Club, which was held March | 
18, at the office of the Georgia Phonograph 
Company, the following officers were elected | 
unanimously to serve one year: Mr. J. M. | 
Stephens, president ; Howard E. W. Palmer, 
first vice-president; W. T. Gentry, second 
vice-president ; F. E. Clarkson, treasurer ; ! 
H. H. Jackson, secretary. A board of man- 
agers was also chosen, as follows: F. E. 
Clarkson. chairman; J. H. Wade, W. T. 
Gentry, W. J. Cole, J. M. Hollis. Commit- 
tee on membership: L. B. Nelson, George 
Thompson, G. M. Moore. All the members 
present signed the constitution and by-laws, 
paid their initiation fees, and one month’s 
dues in advance. 

The Board of Managers are now employed 
in looking for suitable quarters, and every 
member feels sanguine of the success of the 
enterprise. The charter membership list 
now numbers 56, and the constitution and 
by-laws will be at the office of the Georgia 
Phonograph Company for the next 30 days, 
to be signed by absent members, 





The Minutes of the meeting were recorded 
on an Edison phonograph. 


Clubs in Other Cities. 


The cities of Kansas City, Milwaukee, 
Philadelphia, etc., have their electric clubs 
and societies, and will be fully represented 
in these columns as matters of interest oc- 
cur. The members of the Kansas City or- 
ganization were very active in making the 
visit of the electric light men to their city, 
recently, a pleasant one. 


The Thomson Protective Device. 

It is unquestionably a fact that high po- 
tential alternating currents can be handled 
without danger to life or property if the 
proper precautions are exercised. Sensa- 
tional articles in the daily press have done 
much to prejudice the public against elec- 
tricity in general and the alternating current 
in particular ; and while these extravagant 
paragraphs cannot be backed up with facts, 
it is useless to maintain that high potential 
currents can be handled with impunity. 
The only proper practice is to use such care 
and safety appliances in construction as will 
eliminate all danger of accident or injury. 

The Thomson-Houston Electric Company 
in all installations of alternating current 
apparatus forincandescent lighting, employs 
the Thomson protective device, shown in 
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Pror. THOMSON’s ELECTRIC PROTECTOR. 


| the accompanying illustration. Itis claimed 


to be a simple but effective appliance, for 
absolutely removing the possibility of acci- 


| dent which might arise from contact with 


the secondary circuit. There are three con- 
which must be simultaneously 
satisfied before this possibility can be said 
to exist. 

ist. There must be a ground on the 
primary wires. 

2d. There must be a contact between the 
primary and secondary coil in the trans- 
former. 

3d. The person must be in contact with 
the secondary and the earth at the same 
time. 

The fulfillment of the first of the above 
conditions is of common occurrence, but the 
presence of a ground can be easily detected, 
and means can be at once taken to remedy 
the trouble. The second condition is met 
with seldom, and is only liable to occur 
when transformers are injured or subjected 
to rough usage in shipment. The third 
condition rarely obtains. 

The remoteness of liability to accident is 
quite apparent when it is remembered that 
these requirements must be simultaneously 


| satisfied, and even then, the extent of the 


| the contacts, with 


injury depends upon the relative position of 
reference to the two 
primaries. 

As the fulfillment of the above conditions 


| is, of course, not beyond the range of possi- 


bility. the device herewith described has 


| been designed to prevent any injury result- 
| ing from acontact with the secondary wires, 


when these requirements are fulfilled. It 


| consists of three brass terminals, to the cen- 


tral one of which is rigidly attached a flat 
brass spring, pressing against the two outside 
terminals, but nominally held out of contact 
with them by slips of Thomson paper film. 
This paper film is very carefully prepared, 
so that it readily withstands the pressure of 
the spring, but is instantly ruptured when 
the first and second conditions, mentioned 
above, are satisfied. To the central terminal 
is attached, by means of a binding screw, a 
wire connected with the earth. To the 
inside terminals the secondaries are led di- 
rectly from the transformer. When the 
difference of potential between the earth, 
with which the brass spring is in contact, 
and either one of the outside terminals, to 
which the secondaries are attached, should 
rise beyond the normal pressure, the paper 
film is at once punctured. This results in 
short circuiting the secondary, which causes 
the fuse to blow, thereby cutting out the 
entire installation. 





A Successfal Man’s Opinion. 

John Wanamaker says: ‘‘I never in my 
life used such a thing as a poster, or dodger, 
or handbill. 

‘* My plan for 15 years has been to buy so 
much space in a newspaper and fill it up 
with what I wanted. I would not give an 
advertisement in a newspaper of 500 circu- 
lation for 5,000 dodgers or posters. 

‘* If I wanted to sell cheap jewelry or run 
a gambling scheme I might use’posters, but I 
would not insult a decent reading public 
with handbills. The class of people who 
read such things are poor material to look to 
for support in mercantile affairs. 

‘*T deal directly with the publisher. I say 
to him: ‘ How long will you let me run a 
column of matter through your paper for 
$100 or $500 ?’ as the case may be. I let 
him do the figuring, and if I think he is not 
trying to take more than his share, I give 
him the copy. 

‘*T lay aside the profits on a particular line 
of goods for advertising purposes. The 
first year I laid aside $3,000 ; last year I laid 
aside and spent $40,000. I have done bet- 
ter this year, and shall increase that some, 
as the profits warrant it. 

‘*T owe my success to the newspapers, 
and to them I shall freely give a certain 
profit of my yearly business.” 





>_> 
MiJl Tramway at Lawrence, Mass. 


The fact that electricity can be used toad- 
vantage for mill tramways is shownin the in- 
stallation at the Washington mills, Lawrence, 
Mass., which has recently been completed 
by the Thomson-Houston Motor Company. 
The tramway is used exclusively for 
carrying coal from the coal pockets to the 
boiler room, a distance of about 400 feet. 

The track is level the entire length, and 
for the most part straight, there being but 
two curves—an S curve just after leaving 
the coal pockets, and a similar one through 
a less sharp turn where the track enters 
the boiler house. In the electrical con- 
struction the overhead system has been 
used, brackets being employed to support 
the trolley wire, which runs in height from 
12 feet where all is clear, to six feet where 
the track passes underneath a belt box be- 
tween two of the mill buildings, the springs 
on the trolley arm being so adjusted as to 
maintain an even pressure of the trolley 
against the conductor, irrespective of its 
height. 

The current for the operation of the motor 
car is supplied from a 110 volt dynamo which 
is used for mill lighting, the rails and a sup- 
plementary ground wire being used for the 
return circuit. The car equipment consists 
of one ordinary dump coal car, and one 
platform car provided with one 8 horse- 
power 110 volt series wound motor, geared 
to the car axle, and capable of developing suf- 
ficient power to haul a load of 5,000 pounds, 
at the rate of six miles an hour. 

At one end of the car are placed two 
levers, one for the special type rheostat used 
for governing the motor, the other for the 
reversing switch. Both of these as well as 
the brake handle are under the immediate 
control of the operator who stands upon the 
platform in front. The floor of the car is 
made so that it can be readily removed to 
allow an easy inspection of the motor and 
appliances, which, though covered with a 
thick coating of coal dust at all times, have 
not failed to operate satisfactorily since the 
tramway was first put in operation. 





—_- 
Asking for a Receiver. 

Oliver J. Geer and D. Fahnestock, as 
mortgage trustees, have brought suit in the 
Supreme Court against the Electric Accu- 
mulator Company to have a receiver ap- 
pointed, and to restrain stockholders from 
interfering with the company’s property. 
Several years ago the company executed a 
mortgage for $1,000,000 upon its New York 
and New Jersey property and its patents, to 
secure first mortgage bonds, which have 
been issued to the amount of $957,400. 
Default has been made in the redemption of 
the interest coupons of June and December, 


1889. 
——_ ~2- 


The Dubuque, Iowa, Electric Railway, 
Light and Power Company, of Boston, 
has given a deed of trust to the Bay State 
Trust Company, of Boston, to secure $285,- 





000 first mortgage bonds. 
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The 


Duralite Manufacturing 
Company, of Leominister, Mass., have 
their Boston offive at 85 Water street. This 


company makes a perfect insulator, which is 
taking the place of rubber in every form in 
which the latter has been used in electrical 
apparatus. 


Charles A. Schieren & Company, 


through their Philadelphia house, have 
taken an order of the Louisiana Electric 
Light Company, at New Orleans, for 160 
feet 72-inch double belt, and 550 feet 48-inch 
double belt. These belts will require the 
hides of more than 600 head of cattle. 


Perkins Lamp Company.-—This 
Hartford Company, which manufactures the 
Perkins incandescent lamps and sockets, is 
meeting with remarkable success, and in the 


past has found it difficult to keep up with. 


orders, though working nights nearly all 
winter. Increased facilities at the factories 
will hereafter enable the company to turn 
out larger quantities of this popular lamp. 


Brown & Sharpe’s New Cata- 
logue. —We have received a copy of the 
new edition of this catalogue just issued, 
and it is now ready for distribution. A list 
of new tools, changes in prices, and various 
other announcements of general interest, are 
shown on the colored insets. A handsomely 
engraved card, presenting a fac-simile of the 
gold medal won by this company at the 
Paris Exposition, is sent with the catalogue. 


The Laminar Fibre Goods Com- 
pany, 181 Summer street, Boston, manu- 
factures materials and articles for electrical 
insulation and for mechanical purposes, 
requiring strength and resistance to wear 
and tear. Mr. T. 8. Hanna, superintendent 
of the company, is said to be the originator 
and promoter of the fibre interests in this 
country. The company’s manager, Mr. C. 
H. Whall, was upwards of five years the 
manager of the Leatheroid Novelty Com- 
pany, of Boston, and enjoysa large acquaint- 
ance among the electrical men of this 
country. 


The Weston Electrical Instru- 
ment Company has taken the four-story 
brick factory, at the corner of Shipman and 
William streets, Newark, N. J., and it is 
being fitted up for the manufacture of Mr. 
Weston’s electrical measurement instru- 
ments, which he has been most successfully 
manufacturing for several years at his 
laboratory, and which have been, to a Jarge 
extent, adopted as standard instruments. 
Mr. Weston has started on a trip through 
New England, and will visit the Brown & 
Sharpe Works, Pratt & Whitney’s, The 
American Watch Company and other large 
establishments, in quest of the latest and 
best machinery for his purpose. 


The Clark Electric Company, 
192 Broadway, New York, are receiving a 
good many orders and inquiries for their arc 
lamp to be used on continuous incandescent 
currents. These lamps have been in use for 
over a year at Columbia College, New 
York, giving perfect satisfaction. As the 
electro-motive force is always constant, the 
length of the arc is maintained without per- 
ceptible variation, consequently the light is 
perfectly steady. While the lamps possess 
great illuminating power, the light is soft 
and not disagreeable to the eyes. There is 
no flickering or noise in its operation. The 
value of a reliable Jamp for this service is 
the more appreciated, as the demand in- 
creases for interior arc lighting. The arc 
light is thus placed within the reach of all 
who from lack of space or other causes 
cannot operate a high tension system. 


The Russell Electric Lamp Com- 
pany is organized for the manufacture and 





sale of the Russell electric arc lamp. 
is claimed that with one set of a it 
will burn 18 to 24 hours, consumin 

inches of carbon. The upper carbon fs in 
the form of a disk, about 41g inches in 
diameter. The lower carbon is in the 
ordinary pencil form, about 14 inches long. 
In the two carbons a saving is made of two 
inches of carbon resistance, making a cor- 
responding saving of electric current, while 
the light is equal to that of any arc lamp of 
2,000 candle-power. The advantages claimed 
for this lamp are the considerable saving 
effected by its burning twice as long as the 
ordinary arc lamp without having the car- 
bons renewed, thus saving the labor and 
expense of supplying a set of carbons for 
renewal. The cost of the lamp is not greater 
than that of the ordipary arc lamp. It is 
shorter and can be used in low studded 
rooms when the ordinary arc lamp reaches 
down too low. The economy and advan- 
tages here enumerated will make it for the 
interest of all who have use for electric arc 
ape to investigate the Russell lamp. 


A MAP 


OF THE 


UNITED STATES. 


A large, handsome Map of the 
United States, showing North and 
South Dakota, mounted and suitable 
for office or home use, and issued by 
the 

BURLINGTON ROUTE, 


will be furnished responsible parties 
free on application to the undersigned. 


PLAYING GARDS. 


For 10 cents, either in postage or 
by applying at Room 12, C., B. & Q. 
R. R. General Office, corner of Adams 
and Franklin streets, Chicago, you 
can obtain a pack of best quality 
Playing Cards. 


P. S. EUSTIS, 


Genl, Pass. & Ticket Agent, C., B.& Q. R.R., 
CHICAGO, ILL. 











FoR SALE.—Machinery and Plant, 

formerly of the Mutual Manufacturing 
Company, consisting of Lathes, Planers, 
Millers, Drilling Machines, Tools, Dynamos, 
Lamps, etc., at a great bargain. Call and 
see, at factory, 288 Graham street, or 172 
Remsen street, Brooklyn, N. Y. 

C. H. Pav. 





ELECTRIC LICHT TOWERS 
FOR SALE.—We have for sale 
eight (8) one hundred and fifty (150) feet, and 
two (2) one hundred and seventy-five (175) 
feet tubular Iron Towers with Elevators, all 
complete, and in good order. 
We will send them as they stand, or F. O. 
B., Savannah. Address 
The Brush Electric Light & Power Co., 
Savannah, Ga. 


ANTED.—AGENT or DEALER in 
each of the principal cities in the 


Unitep States and CaNnapa to 
represent a leading manufacturer of 
ELectric Motors and DyYNamos. 
Address, with references, E. M. & D. 
Co., care of Electrical Review, N. Y. 


ELECTRICAL MEASUREMENT 
Instruments and Batteries of 
the Very Highest Grade. 
Precision and Constancy, Quality and Finish 
the Best in the World. 
gm oy 4 of Standard Test Instru- 








ts furnished upon application. 
THE | E. S. GREELEY & CO., ° 


6 ano T Dey St., New YORK. 





WM. MARSHALL, 
MANUFACTURER, 


Standards a Specialty 


LECTRIC 
CONDENSER 


Rooms 2 and 4, University Building, New York. 


ab 





DYNAMOS! 


8 and 16 LIGHT. 
Castings and Complete Outfit 
for same, 


Electro Plating Dynamos 


PALMER BROS., 
Mianaus, Conn, 











‘Flectric Alarm Glock. 


PRICE, $2.50 




















Can be set for any desired hour by turning 


bezel that holds glass and contact pin. Bell 
rings until pin is removed from Clock, or 
circuit is opened by switch. Can be used in 
any call bell circuit. EKlectric attachment 
does not interfere with time piece. 


Early Riser's Outfit, Price $5.50. 


BEST, CHEAPEST AND MOST HANDSOME 
ALARM OUTFIT IN THE MARKET. 


1 Electric Alarm Clock, - . - . 2.50 
1 Finely Finished Case for Battery and Clock, .75 
1 Circular Base Bell,3in. Gong, - - - 1.00 


1.00 


25 


1 Cell Dry Battery, [= £ 
Flexible Cord, Connectors, Etc., - 
OUR CATALOGUE FOR 1890 is now 

ready, and will be sent free on application. 

Prices Reasonable. Enclose business card 

for discounts. 


Manhattan Electrical Supply Go., 
26 CHURCH STREET, 
New York. 





mrensepeIne ENTIRELY NEW PRINCIPLES. 





fea 
Pat. Mar. 19, 1889. THE OLD STYLE. 


THE ACME LINK BELT 


IS MADE ONLY BY THE 
- H. 


Page Belting Company, Concord, N 

BRANCHES: Boston, New York, Chicago, San 
Francisco. Also, manufacturers of all the 
staple grades of Leathe r Belting and Lacing. 
Send for Illustrated Catalogue—a valuable 
treatise on belting, Free. 





WANTED. 


WORKING ELECTRICIAN, who is 

also a practical wireman, to look after 
a 1,500-light incandescent electric plant. A 
man who can repair machinery preferred. 
Apply, stating experience, age, whether 
married or single, and salary expected, to 
this office. Address 

‘‘AMPERE,”’ 


ELECTRICAL REVIEW, 13 Park Row, N. Y. 


Large Factory Facilities. 


THE OWNERS of a large, 
modern manufacturing establish- 
ment in central New York, have 
business which occupies the plant 
for a part of the year only. They 
would be glad to undertake the 
manufacture of 


Electrical Apparatus, Dynamos, 


MOTORS 
Or any Appliances used in Electric Lighting 
or for Traction Purposes, 
for parties who may not have 
sufficient facilities for present 
orders. Capacity of the foundry, 
thirty tons of casting per day, 
which can be increased if desired. 
Machine shop well equipped with 
modern machinery and capacity 
for employing 150 to 200 men. 
This factory is exceptionally 
well located for receiving sup- 
plies and for getting low rates of 
freight both east and west. 
Correspondence addressed to 
*“ ELECTRIC,” care of Editor 
ELECTRICAL REVIEW, will re- 
ceive prompt attention. 














INDEX oF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON Marcu 25, 1890. 


428,879 Constant current motor; William Baxter, 
Jr., Baltimore, Md. 

423,901 423,902 Multiplex - aye ey h. 
423.903 Synchronous | ex telegraphy; Robt. 
a 4 Brooklyn, N 

7 Process of se tin, magnetic icles; 
Gardon Conkling, of separating mg — 
hag Regulator for dynamos; Henry W. Cooley, 

aston 

423, i812 Commutat.r brush; Philip Diehl, Eliza- 

423,956 Electric forging machine; Robert Ross, 
Vergennes, Vt., assignor of five-eighths to John I. 
Gilbert, Malone, N. Y., and Eliza J. Ross, adminis- 
tratrix of said Robert "Ross, deceased. 

423,959 Therapeutic galvanic apparatus; Theo- 
dore Schmauser. Allegheny, Pa. 

423,965 Electric valve controller. 423,966 Method 
of electric soldering, cementing, etc. 423,967. Ap- 
somata for electric soldering and cementing; Elihu 

homson, Lynn, Mass. 

423,975 Controller for electric motors; Merle J. 
Wightman, Lynn, Mass., assignor to the Thomson- 
Houston Electric Co., of Connecticut. 

423,991 Dynamo electric machine; Sebastian Z. 
de Ferranti, Hampstead, County of Middlesex, 
England. 

424,006 Telegraphy; Charles Langdon Davies, 
London, England, assignor to the Phonophore Syn- 
Gate. Limited, same place. 

012 Electro- medical chair; Marian A. Mac- 
ay Utica, 
424,036 Electro-magnetic motor; Nikola Tesla, 


New York, Y., assignor to the Tesla Electric 
Co., same oe 
434,047 ectric radiator; Henry R. Butterfield 


and Willis Mitchell, Waterville, Me.. assignors to the 
Butterfield & Mitchell Electric Cooking and Heating 
er same place. 

424,057 Underground conduit for electric wires or 
cables; oe. G. Gilman, Eldora, Iowa. 

424,065 namo electric machines; Charles D. 
Jenney, Ind lanapolis, I 

424,070 Electric hemmioves Geo. W. Mansfield, 
Bestia, Mass. 

424,082 Electric railway ; Walter Thompson, Meri- 
den, Conn. 

424,110 Coupling for trolley wires; Samuel Har- 
ris, Cleveland, Ohio, assignor to Tom. L. Johnson, 
same p 

424,152 Secondary battery; Harry H. Wardwell, 
Lake Villa; > a 

424,182 
ington, D. C. 

424 206 Electric railway car. 424,207 Electrically 
propelled vehicle; Rudolph M. Hunter, Philadei- 
phia, Pi 

424,209 Quadruplex relay; Francis W. Jones, New 
York, N. Y. 

424.219 Electric alarm for letter boxes; Wesly G. 

aa Toronto, Ontario, Canada. 

233 Lubricant; Fred. E. Swain, Chicago, Ill. 

rev 268 Electro-magnetic watch clock; Rufus B. 
Can, ‘Boston, Mass., assignor of one- -half’ to Albert 
Howard, same place. 

424,278 Electric time sa {me A. Colby and 
James C. Strong, Buffalo, N 

424,295 Electric stop LA for knitting ma- 
éhinés; John P. Haslam, Wilmington, Del., assignor 
of three-fourths to Francis E. jallagher, Samuel 
L. Foster and John T. Ahrens, all of same place. 
on ae .298 Electric railway; John C. Henry, Kansas 

Nit 

4 310° mete switchboard; Milo G. Kellogg, 
Hyde Park, I 

424,338 Electric meter; William McKinney, Phil- 


“2 lightin 
in, Phi: 


ouit closer; Joseph A. Dempf, Wash- 


a 339 Tsolated system of electric 
424,340 Electric railway; Jas. F. McLaughlin, P’ 
adelphia, Pa. 

24,368 Thermostat; Wm. F. Singer, Carth 
ouunar to the Singer Fire Alarm Co. of Buffalo. 
Limited, Buffalo, N. Y. 

424,864 Electric railway; Edmund P. Slentz, 
Idlewood, and Jas. B. McGrew, ——. assign- 
ors of three-eighths to John A. Smee, Pittsburgh, 


Pa. 

424,371 Removable truck for electric cars. 424,- 
372 Electric car truck. 424,373 Electric car truck 
frame. 424,374 Trolley bridge; John Stephenson, 
New York, N. Y¥. 

424,380 Combined conduit ond overhead system 
for Ce railways; Chas. J. Van Depoele, Chi- 
cag 
‘24 381 Rn arm for electric railway cars; 

Van Depoele, Lynn, Mass. 
, 424, aol Electric aneter; William J. Bagby, At- 
anta, 
424.408 Electric heating and cooking device; 
Henry R. Butterfield, Waterville, Me., assignor to 
the Butterfield & Mitchell Electric Cooking and 
Heating Co., same place. 

424.404 Electric flat iron; Henry R. Butterfield 
ae — Mitchell, Waterville, Me. 

Commutators; William F. D. Crane, Phil- 
“hia, P 


- Inuploments for tying the ends of wire; 
W. Lanpher, Norwich, assignor of one-half to 

Sonn B. Kew, New York, N. Y. 
424,436 Electric railway motor; Frank J. Sprague, 


adel 


New York, N. Y., assignor to the Sprague Electric 
Railway and Motor Co., same place. 
424,441 Method of manufacturin projectiles b 


electric welding. 424,442 Projectiles; William 
Wood, Washington, D. C., assi a Thomson 
Electric Welding Co., Boston, 


R. D. WILSON & C0, 
ELEGTRIG 
SEGURITIES 


EXCLUSIVELY. 
We offer for sale 
Local Electric Co.s’ Bonds, netting 6% 
Mfg. Co.s' Preferred Stocks, “ 7% 

« « Common Stocks, “« 8% 


STOCK _OF ALL THE ELECTRIC LIGHT AND 
WELDING MANUFACTURING COMPANIBS. 


Full information given on all Electric Securities. 
Correspondence Invited. 


113 DEVONSHIRE ST., Room 21, BOSTON, 
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THE ALUMINUM BRASS AND BRONZE COMPANY, 


Manufacturers of the 


GOWLES ALLOYS, 


Sheet Copper, Pure Aluminum and Aluminum Bronze, Sheet Brass, 
Commutator Bars, Silicon Bronze Wire, Electrical Copper Wire. 





STEWART BUILDINC, 53 CHAMBERS ST., NEW YORK. 
ROLLING MILLS, BRIDGEPORT, CONN. 


ELECTRICAL CONTRACT WORK. 
Detailed Estimates Made and Contracts Taken for 


Equipment of Complete Steam & Electrical Plants 


of any system of Arc and Incandescent Lighting, 
Centr — Stations and Electric Street Railways oper- 
ated Overhead, Underground or by Storage Batteries 











i £ ~ > 
" SE SETATT oy 7 





LEPHONE 
— ADDRESS — CORNECTION. 
EUGENE 7. LYNCH, Jr., Consulting Engincer, Girard Building BroadaChestn atSts 
120 Broadway, New York. PHILADELPHIA. 





Cyrus O. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATIN OU M, 


408, 410, 412 and 414 N. J. R.R. Ave., NEWARK, N. J. 
®latinuse in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased 


“Magnetic Vane” Ammeters and \oltmeters, 


ADOPTED 


AND 


Daniel W. Baker. 








THE NEW 


STATION snaeaas USED ENTIRELY BY 


DIRECT CURRENTS. "Mather Flectri fo. 


SEND FOR CATALOGUE I-66 OF F ELECTRICAL TEST INSTRUMENTS, 
MANUFACTURED BY 


QUEEN & Co., PHILADELPHIA, PA. 


a? THE WYCKOFF PIPE C0,, 


MANUFACTURERS OF 
WOODEN PIPES FOR 


UNDERGROUND ELECTRICAL », WIRES. 


We have lange poste or creosoting Lumber, 
ote Poles, &., &o, 


WILLIAMSPORT, PENN. 


NEW YORK ELECTRIC SUPPLY CO. 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


ELECTRIC SUPPLIES OF EVERY DESCRIPTION, 


Electric Light, Telephone and Telegraph Apparatus, Dynamos, 
Electric Motors, Primary and Storage Batteries, Etc. 
No. 94 LIBERTY sSTt., - NEW YORE 











” SEND FOR CATALOGUE. 








Full assortment of different sizes and qualities on BRAIDER 


SPO OLS, ready for the machines, in Red, Yellow and Green. 
Other colors ’to order. Send for Sample and Prices, 
@ WM. MACFARLANE, & CO., 81 Grand Street, New York. 


Telephone No, 971 Spring. Mill, Bergen Point, N. J. 


THE CLARK 


ARG LIGHTING SYSTEM 


Is the Safest and Most Economical in the United States. 
Manufactured by the CLARK ELECTRIC CO., 192 Broadway, N. Y. 














o° Great Power, °, °. 


WIDE RANGE OF 


~ REVERSIBEE © FEEDS, 
E60. DO©)/O.9e— 





ie iret ago oS es: 
SEND FOR PRICES ECIRCULARS TO 
THE NEWARK MACHINE TOOLWorks. heels NJ. 





EUGENE F. PHILLIPS, Presipent. W. H. SAWYER, Sec. & Evecrrictan. 


AMERIGAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE, 


MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


ge an Factory, 67, STEWART STREET PROVIDENCE, R. 






oe 





EUGENE F. PHILLIPS, Presipenr. JOHN CARROLL, Szc’y-TrEas. 


EUGENE F. PHILLIPS ELECTRICAL WORKS, LTD. 


Manufacturers of 


ELECTRIC LIGHT WIRE, 


TELEPHONE & INCANDESCENT CORDS. 


2 FARADAY GABLES. 
OFFICE AND FACTORY, MONTREAL, CANADA. 


st. Gabriel Locks, 








OF PITTSBURGH, PA. 


MANUFACTURERS OF A FULL LINE OF 


ELECTRIC LIGHT 


GLOBES! SHADES 


BOTH ARC AND INCANDESCENT. 
RICH CUT, OPAL, CLEAR, ETCHED, ROUGHED. ETC. 


ADAPTED TO ALL 


129 BROADWAY, NEW YORK. 


» "€ 

meray nF 

in ~ 

R. WAVERLY PLAC 4 ngs MEFS 


43 SIXTH AVE. PIOTSBI GH, PA. 3.” 


= AWARD, PARIS — st. 


THE ONLY 


; he 
A I 

«% 1 

aa | 
re | ee — 3 
7 Sh 

=a) a ‘7 
} ei 


SYSTEMS. 








$/ AWARDED FOR af 
7 Electric Batteries 


The Standard Open Circuit Batteries of the World, 
AND THE BEST. 


THE LECLANCHE BATTERY CO., 
149 West 18th Street, New York. 
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Electric Light Plants 


INSTALLED IN 


Mills, Factories, Public Buildings, 
Hotels, Theatres, Etc., Etc. 


THE UNITED STATES 
ELECTRIC LIGHTING CO., 


(WESTINGHOUSE ELECTRIC CO., Lessees.) 





















MORE THAN ONE THOUSAND PLANTS IN 
OPERATION. 


CORRESPONDENCE SOLICITED. 













OFFICES: 


Equitable Building, New York City. 

Cirard Building, Philadelphia, Pa. 

“The Rookery,” Chicago, III. 
American Central Building, St. Louis, Mo. 
Mitchell Building, Cincinnati, O. 

328 Montgomery St., San Francisco, Cal. 

Kamm Building, Portland, Oregon. 
Dallas, Texas. 

Charlotte, N. C. 
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CHICAGO. 


We have added to our list of ELECTRIC 3ELL SUPPLIES a new 
Needle Annunciator which we call our ‘No. 2.” ANNUNCIATOR. 
Itis attractive in appearance and well made, and we believe is what 


has been wanted, namely: 


An Annunciator which is Cheap in Price but not Cheap in Appearance, 


We propose to furnish Electric Bell Supplies, which can be relied 
upon, at low prices, and will take pleasure in making quotations. 


WESTERN ELEGTRIG GO., 


NEW WORE... 


AMES, CRERAR & CO., Northwestern Agents, ST. PAUL, MINN. 








ya ~ 
Owes 


—_ + Tee 


MANUFACTURERS OF 


THE EDDY ELECTRIC M’F’C CO. 


AUTOMATIC ELECTRIC MOTORS, 


In all sizes, from 1-2 H. P. upward; High Efficiency ; Perfect Regulation ; Superior Workmanship; 
Ease of Management; Remarkable Simplicity, etc., etc. 


DYNAMO ELECTRIC 


For Electro-Plating, Electrotyping, Oopper Refining, Etc. No Reversing. No Water. No, Noise. No Spark. 
SATISFACTION GUARANTEED. 


THE EDDY ELECTRIC MFG CO., 
NEW YORK, 33 Church St., BOSTON, 11! Arch St., PHILADELPHIA, 506 Commerce 8t., 
— KANSAS CITY, Rialto Building, 


MACHINES, 


WINDSOR, CONN. 


NEW ORLEANS, 106 Carondelet St. 





NEW ELECTRICAL BOOKS. 











PRACTICAL ELECTRIC NOTES 
AND DEFINITIONS. 


Designed for the Use of Engineering 
Students and Practical Men. 
BY 
Ww. PHRREN MAYCOCE. 


A UNIVERSAL HANDY BOOK 


ON 
Everyday Electrical Matters, 
INCLUDING 


CELLS, CARBONS, Etc., Etc. 





TOGETHER WITH _ 
A Convenient Reference Book for those having 
Electric Bells, Telephones or Electric 
Lights, in their Houses. 


The Rules and Regulations to be observed 
in Electrical Installation Work, 





PRICE, - . 7 








PRICE, - * - 60 CENTS. 75 CENTS. 


PRACTICAL ELECTRICS. EXPERIMENTAL SCIENCE. 


CONNECTIONS, ALARMS, BATTERIES, 


MODERN VIEWS 
oO 


y 
GEO. M. HOPKINS. ELECTRICITY. 
TREATING THE VARIOUS TOPICS on 


OF PHYSICS IN A POPULAR AND 
PRACTICAL WAY. IT DESCRIBES 
THE APPARATUS IN DETAIL 
AND EXPLAINS EXPERIMENTS 
IN FULL TO ENABLE STUDENTS 
TO MAKE APPARATUS WITHOUT 
MUCH EXPENSE. 


OLIVER J. LODGE. 


Explaining without Technicalities and 
Illustrating by Mechanical Models 
and Analogies, the Position of 
Thinkers on Electrical Sub- 
jects at the Present Time. 





PRICE, - - - -* $400. | PRICE, - - - = - $200. 











Copies of any of the above works sent, postage prepaid, on receipt of price. 


BLECTEICAL REViIEwvV, 


P. O. Box 3329. 


{3 PARK ROW, NEW YORK. 





THE E.S. GREELEY & CO., 


Nos. 5 & 7 Dey St., New York 
Manufacturers and Importers of and Dealers in 


Telegraph, Telephone 
Electric Light Supplies 
Cleveland Arc Light Cut Outs & Gang Switches 


Cleats, Rosettes, Moulding, Pins, Cross-Arma, 
Brackets. Insulating Tapes. 
Rubber, Porcelain and Glass Insulators 
WIRCS OF ALL KINDS. 

Silk & Cotton Covered #lexible Conducting Cord 

of various sizes for Incandescent Lighting,» 
Spikes, Pole Steps, Lag Screws, Drive Screws. 
Turn Buckles, Ete. 








| Just 











Issued, 


FOR 


THE RAILROAD, TELEGRAPH & STEAMSHIP BUILDERS’ DIRECTORY. 


A United States Business Directory containing the names of manufacturers and dealers, 
covering all articles, devices and materials used in the construction and operation of 
Railroad, Telegraph, Steamship, Heat and Power, Electric Light 


1890, 


Co.s’ etc., including dealers in Lumber, Iron and Steel. Locomotive and 
Car Builders, Railroad, Bridge and other Contractors; Electric Light, 
Telegraph and Telephone Co.’s; Ship Builders and Materials. 
Including a list of every Railroad in the United States, Canada and Mexico, giving 
length in miles, Rolling Stock and Officials in charge of ordering and Purchasing 
Supplies; together with valuable tables useful in Railroad Construction. 


Price, $2.50. 
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“6, & 6.” ELECTRIG MOTOR COMPANY, 


402 & 404 Greenwich Street, New York. 
ALL STANDARD SIZES ) OVER 6,000 NOW IN USE 


—_ OF — 
In the UNITED STATES, 
Running Sewing Machines, Elevators, 


3 “it p ‘ : Yer 
Flertric Motors fee “Se Printing Presses, Ventilating Fans, 








From 1/3 H - to 50 4 Pp oe | 4 Blowers, Coffee Mills, Polishing and 


jeu Crinding Tools, etc. 
NEW ENGLAND OFFICE: 148 High Street, 
cor. Oliver, Boston. 
PHILADELPHIA OFFICE: 301 Arch Street. 


THE BUTLER HARD RUBBER CoO., 


No. 33 MERCER STREET, NEW YORK, 


Manufacturers of Hard Rubber Goods of Every Description Including the Celebrated 


NARD RUBBER BATTERYGELLS 


MANUFACTURED UNDER KIEL’S PATENTS FOR 


STORACE AND PRIMARY BATTERIES. 


CHEAPEST AND BEST CELLS IN THE MARKET. 


Also SHEET, ROD AND TUBINC (Kiel’s Patent), for ELECTRICAL PURPOSES at REDUCED PRICES. Standard 
quality Sheet, Rod, Tubing, Insulator Hooks, Key Knobs, Switch Handles, Telephone Receivers and Battery Syringes 
constantly on hand. Hard Rubber Specialties of all kinds made to order. Send for Prices and Estimates. 


For Sale by CENTRAL ELECTRIC CO., CHICAGO, ILL. 





CHICAGO OFFICE: Phenix Building. 
CINCINNATI OFFICE: Smith Building. 














TSE NEw 


EDISON-LALARDE BATTERY. 


MANUFACTURED UNDER AUTHORITY OF 


THOMAS A. EDISON. 


Primary Batteries for Telegraph ‘‘Mains’’ and ‘‘Locals,”’ Electro- 
Motors, Electro-Plating, Telephone Transmitters, Electro- 
Medical Instruments, Annuncrators and Burglar Alarms, 
and all Classes of Closed and Open Circuit Work. 


FURTHER PARTICULARS AND INFORMATION FURNISHED UPON APPLICATION. 























EDISON MANUFACTURING COMPANY, 
JAMES F. KELLY, General Sales Agent, 
19 Dey Street, Newry York. 
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Electric Motors and henerators 














MOTOR WITH ADJUSTABLE BASE. 


MOTOR WITHOUT BASE. 


The brite States Electric Lighting caper, 


[WESTINGHOUSE ELECTRIC COMPANY, Lessees.] 


EQUITABLE BUILDING, NEW YORK. 








Manufacturers of Direct Current Generators and Motors for all purposes, from 
one-eighth H. P. Fan Motor up to any size and of any Electro-Motive Force required. 


Generators and Special Motors for Travelling Cranes, Elevators and Mining 
Purposes. 


This Company will furnish apparatus of its own designs or will make Motors 
to Purchaser’s Specifications for General Power Distribution and for Electric 


Railway Cars. 


The special form of Motor made by this Company is superior in design and 
workmanship, and unequalled in efficiency. 








-*{ CORRESPONDENCE SOLICITED. be 
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== THE = 


Thomson-Houston Eleciric Go., 


MANUFACTURERS OF 


Dynamos, Lamps and al  Wecessary Appliances 
DIRECT ores INOADESCEN LIGHTING. 




















40,000 WATT MOTOR TYPE DYNAMO. 


COMPLETE EQUIPMENTS 


E"OFe — 


Central Stations and Isolated Plants. 
THE THOMSON-HOUSTON ELECTRIC COMPANY. 














620 Atlantic Avenue, Boston, Mass. 14 pe: chigan Av » Chicago, Ill. 
Wall a. and Loyd Streets, Atlanta, Ga. 5 Br ondway, New Yor rk City. 
1110 Noble Street, Philadelphia, Pa 234 den ntgomery Street, San Francisco, Cal. 
215 West Fontk Street, Cincinnati, oO. 403 & 405 Sibley robes St. Paul, Minn. 
503 Delaware Street, Kansas City, Mo. 1333 F Street, Washington, D. C. 
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| LOOK TO US _ |_liuscur 
FOR ELECTRICAL SUPPLIES|/L/AIMIPiS 


TRADE MARK. OF EVERY DESCRIPTION. Lopes 
—Se ore} We Guarantee Prompt Shipments, Low Prices, and the Best of Goods. ALL KINDS OF FITTINGS, 


Southern Electrical Supply Company 


S2s LocusT ST., between Sth and Sth Sts. 
WRITE FOR CATALOGUE. 















































sT. LOUIS, MO 










P-MINTURN SMITH = President 
WILLIAM D- PERRY = Vig Pres. 
G-G: FRELINGHUYSEN + Secretary 


CHARLES TREMAINE- Treasurer 
AMES W- EASTON === 
J =» Electrician, 
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HOUSE ANNUNCIATORS, 


SYTLE 2. 














\ Rae DA PaZ } 
x ie ; ree | 
| ¢ = abe aha iy, . H 
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| a f; 1 \ 
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mae onal - 2 : = ‘ Cross-arm$s, Pi 

SPECIAL NOTICE: We are now making our Four-Number Style 2 Annunciators | eS: Pos 
in single row, upright form (see cut), and Six-Number machine in double row (see cut). 
All other sizes and styles as heretofore, Send for new “1889” Catalogue. 





FRANKLIN S. CARTER. CHAS. M. WILKINS. E. WARD WILKINS 
TRADIN GAS 


PARTRIGK & GARTER, 


Manufacturers of and Dealers in Every Description of 


ELECTRICAL SUPPLIES 


SOLE PROPRIETORS OF THE 


~ 
Patent Needle Annunciators and Burglar Alarms, 


Q ja! 
fue" 
(14 SO. SECOND ST., PHILADELPHIA, PA. sn a 
Established 1867. RvTHING In\Tne EvecTRICAL Lind of ; / 
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‘vez Gas Fixtures. Combination Fixtures. Electric Fixtures, 
Our Establishment is not Controlled by any TRUST or COMBINE. 


Dealers are not asked to furnish Capital through the intimidating medium of 
REBATES, nor to submit to Dictation regarding where they shall 
purchase goods. 

We sell exclusively to the Trade. 


GIBSON GAS FIXTURE WORKS, 
— No, 1426 CALLOWHILL STREET, PHILADELPHIA, PA. 


A NEW BOOK! CONTINENTAL DYNAMO GOMPARY, 


OFFICE; FACTORY: 
WILL BE ISSUED AS SOON AS THE REVISIONARY WORK IS | 63 BROADWAY. 162 AND 164 W. 27th ST. 
COMPLETED. Cc. SCHUMACHER, Presrt. V. SCHALLER, Treas. P. CLAUS, Supr. 


Eleetrie Law, 


EDITED BY FRED H WHIPPLE. 


Being a COMPILATION of all LAWS upon the STATUTE BOOKS of the different 
States, relating to ELECTRICITY; OPINIONS of the HIGHEST AUTHORITIES where 
these Laws have been SUBJECTS OF LITIGATION ; 

PROVISIONS of all MUNICIPAL Electric ORDINANCES and TERMS of all Electric 
FRANCHISES, whether for LIGHT or POWER. 

With ANNOTATIONS, COMPARISONS, EFFECTS, Ete. 

A BOOK, THE IMPORTANCE OF WHICH TO THE ELECTRIC WORLD CANNOT BE 
ESTIMATED. 

SEND IN YOUR ORDER. Price, handsomely printed and bound, 
TEN DOLLARS. 
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“The Electric Railway”) rarer, ¢1.00 


“Municipal Lighting” ) ““" °° DYNAMOS AND MOTORS. 


ADVANTACES CLAIM~_L: 


Simplicity and Solidity of Construction. Compactness and Small Size. High Effi- 
ciency and No Waste of Power. No Magnetism Outside. Accessibility of 
the Different Parts, Lower Cost than all other known Dynamos, 


St. Paul, Minn., C. J. Thomson, Agt., 100 East Fourth Street. 





WHIPPLE’S NATIONAL ELECTRICAL DIRECTORY, 


IN CLOTH, $10.00. 








WHIPPLE’S ELEGTRIG REPORTS, <e <j Semeur 
PUBLISHED MONTHLY. eee $3.00 PER}YEAR. Z - : > 4 E ALAM ATER iad 





The FRED H. WHIPPLE C0., DETROIT, MICH. LEGTRIC a" 4. 
- - Or tay A sect Journal and the ee teeieeaie on . \ a SS & POWER - aR OO 
ew xor ce: - - - ortlan reet. un DORR - - yi we : 
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Accurately Determined. Carefully Made by a new Process. For Sale by 
ww. 2a. GOoRDon ct Cco., 
ELECTRIC LIGHT AND POWER SPECIALTIES, 
Send for Catalogue. | { 5 BROADWAY, NEW YORK. 


The National Feed-Water Heater, 


Qver 800,000 Horse Power in use in the Ynited States. 


200 ELECTRIC LIGHT STATIONS SUPPLIED. 


PRICES LOW. SATISFACTION UNIVERSAL. 


Seventeen sizes Manufactured, 8 to 2,000 Horse Power Capacity. Heats 
the Water for the Boilers up to 206° to 212° F. 
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AMERICAN AND FOREIGN BOOKS 


ON ELEGTRIGITY 


Electricity, Magnetism, Etc., Etc. 


Adiomn, TRY OM TIROUIGIEY.. o.o.56.occicccesccscccsscesccccscssesioccocscscccscee $4 00 
Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustra- 

EE ES SE SE EE ee Per reer eee ee re ee 15 
Anderson. Lightning Conductors. Cloth............++eseseeeeeseceeeeececsece 6 50 
Atkinson. Elements of Static Blectricity. .........ccescccccccscccscescccscce oe 1 50 
Ayrton. Practical Electricity. For students of electrical engineering. 516 pages, 

BE IN iio ts dancer ecewessin cee poigedbaceenseteceteeneeieusweses 2 50 
Barlow. Magnetic Attractions........... des Chav ee. doe Seoncked duehdecwedes 4 00 
Barnard. First Steps in Electricity. .........ccccccccccccccccepeccccces sooceee 75 
Benjamin, ‘- OF BCU. .ccsiviccecicvessecscessecesscescecrcescosecveuvees 2 00 
Brennan. A Popular Exposition of Electricity. 191 pages..........eseeeeseeees 75 
Blakesley. Alternating Currents of Electricity. Cloth........-...seseeeeeereeee 1 50 
Bottone. TheDynamo. How Madeand How Used. A bookforamateurs. Cloth. 1 00 
Cavendish. Electrical Researches. Cloth... .......005 scccsccess scccccces ove 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations........... .seessese. 40 
Cumming. Electricity Treated Experimentally. Cloth, 100 diagrams............ 1 50 
Davis. Manual of Magnetism, Galvanism, etc. .............0ssseceeeeecsceeeees 3 00 
Deschanel. Electricity and Magnetism. Cloth............2.-eeceeeeeeceeeeeees 1 50 
De Fonvielle. Thunder and Lightning. Cloth, 285 pages..............eee.e0ee: 1 00 
De La Rue. Experimental Researches in the Electric Discharge with the Chloride 

OF BIRVOF FNC G 505. ose. ocoreeivcesioccsig Seeegeecsssecvccesoesecsesesees 3 60 
Du Moncel. Electro-Magnets. Boards, 50c.; English Edition...............000. 75 
Dunman. Short Text Book of Electricity and Magnetism.............+.+eesee008 40 
Dyer. Induction Coils; How Made and How Used. Boards...........+.seee00% 50 
Electricity in thie Bervioe OF TEAR. ....<.0:0000c seediecccecescecseecesesvecccecescens 6 00 
Everett. Units and Physical Constants ........... .. elbh Ouiipidateeaeeseeee 1 10 
Faraday. Experimental Researches in Electricity. 8 vols., cloth..............+. 20 00 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180 illustrations.... 2 50 
WORT, FEN, I aiden vier ccccwintecetseseernesesetuscereseveene 1 50 
Fleming’s. Short Lectures to Electrical Artisams,...........0:e0sseeeeeeeeeee oe 1 50 
OR, Se I aio oar ey aatie Wass veasnd sien e.d 0. 0084 doe4 2 50 
Gordon. School Electricity. Cloth, 262 pages, 139 illustrations,...............+. 2 00 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols., cloth,...... 10 00 
Gladstone & Tribe. The Chemistry of the Secondary Batteries of Planteand Faure. 1 00 
Gordon. Four Lectures on Static Electric Induction. Cloth..............ee000. 
Guthrie. Magnetism and Electricity................. Midd Nahateteniondevevwes 1 25 
Hamilton. The Origin of Energy, Electrostatics and Magnetism...........+..++- 2 00 
Heap. Electrical Appliances of the Present Day. Cloth...........+..seseeesee 2 00 
Hospitalier. Domestic Electricity. Cloth, 229 pages, 155 illustrations,... ....... 8 00 
Hospitalier. The Modern Applications of Electricity. Cloth.............seee0 8 00 
Harris. Rudimentary Electricity. Flexible, 69 illustrations...............0+e000. 60 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations ..............000008. 1 40 
Harris. Galvanism, Animal and Voltaic Electricity. .................cceeeveeces 60 
Hering. Winding Magnets for Dynamos. 63 pages.............c00.ceceeeeeees 1 25 
OR, Ee ee I is 5 ip TA ECGS TNS eeecccereseersetanseses 8s 2 25 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations.................... 1 50 
Kirwan. Modern Electricity with Glossary of Electrical Terms. 128 pages....... 80 
Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical 

NIN oo Gal Cewhseciidetrisibceesee a0 Feds ePs boos vsepeseeeieciuee® 6 00 
— Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, 

ID orci icare ssid eS eete Hue w Gila dsacee wa Re aNeReUsiesine asi eecuioes hes bwseewaNe's 2 00 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth ......... 1 00 
Lightning Flashes and Electric Dashes..............0ccecececeecceucuceececuees 1 00 
en INN 6505154) ds ema sss nd oui 4dav ug cond hada dsones ead 5 00 
Lock. Workshop Receipts. Devoted mainly to Electrical and Metallurgical sub- 

NE AND iach aries giNes WIESE 4 DOLCE SEO BILD AS USES UOeSs 2 00 
aN it NIE 5050. 6:01 cs capiacassnee-wbrovinesiowey sie abinnboew euie sees 5 00 
Martin & Wetzler. Electric Motor and its Applications. 208 pages, 199 illustrations. 3 00 
Mascart & Joubert. A Treatise on Electricity and Magnetism. Vol. 1, cloth, 654 

I x ni cciniage Srcuninned b08*s suns evGAeNES ba 80ss 4989 7 50 
Maxwell. A Treatise on Electricity and Magnetism. 2 vols., 20 plates and 105 

SIE aia cos civndsicnesmee ee ne Ry ee ee Tren nan Perea ee 8 00 
Maxwell. An Elementary Treatise on Electricity. 6 plates, 54 illustrations...... 2 00 
EE OED occ aisiceiccscvccncetectoservces bessvenveepegers 2 00 
BROUIGIG, I BENE TS. SIVONEIOND . 6:0.0.0.00 0 cc vccceroceceroneseseecsegevee ses 1 00 
Ee Ol EN a6. at cree reser seocnedesesecseessvevseeee 1 25 
ST, ET OF SEPUMIOIG 6 o.6iso5.c:s ccccwstecvesevsces soereseseeees 6 00 
Miller. Magnetism and Electricity. 212 pages, illustrated...........0..0e0ee00- 2 50 
DCO, I eS CNS oro occcsiecvwevaccavesetesed:ovevese 1 40 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations....... er 60 
Munro & Jamieson. Electrician’s Pocket-Book of Electrical Rules and Tables.... 2 50 
Niaudet. Elementary Treatise on Electric Batteries. Cloth, 55 illustrations...... 2 50 
Nipher. Theory of Magnetic Measurements. .............0.-cceccccecccsesecees 1 00 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated............ .. 4 00 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth........ 40 
POCO, CIS, POMIINE OO SIMD, 5 0 ovecee revi pecerceetessoreseecsoneos. 4 00 
Parnell. Action of Lightning and Means of Defending Life and Property from its 

ERGs Seas Cece eile maniete ese bre kéW REE VEREMADESS CoP IONE LECeTeEs See 3 00 
Plante. Storage of Electrical Energy. 268 pages, 89 illustrations............... 4 00 
Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations........ 3 00 
Radau. Wonders of Acoustics; or, The Phenomena of Sound. Cloth, 288 pages, 

es Sis a apa dtieln Sova tie ta Koa ean oe pent DEbe Cates 1 00 
Rankine, Hates and Tables for Wosineess ......0.0.00-scccsevernesccecsccsceeveuss 4 00 
Reports of the Committee on Electrical Standards. Cloth..........00.ceeeeeeee: 8 75 
CEG, eI, WII 6.6. oi6.00: 6 6060065001506, weeded ORE OEC ASCO SER 50 
Salomons. The Management of Accumulators. ..............cssccccesseccscvess 1 20 
Spang. Treatise on ae Protection. Oloth, illustrated... ......:cssccccose 75 
Stewart & Gee. Electricity and Magnetism. 497 pages, 223 illustrations......... 2 25 
Swinburne. Practical Electrical Units Popularly Explained. Cloth........... ie 60 
Tarn. Magnetism and Electricity. A book for students .............seeeeeeeee 80 
SCE III TIE I oir dic icin o mocewawiscecdivnsisies odie neesisieedieesees 2 00 
— Elementary Lessons in Electricity and Magnetism. Cloth, 168 illustra- 1s 

Oe eT re ee eT CT ee Te eT RTE TT RE Eee 
Thompson. Recent Progress in Dynamo Electric Machinery...............+..++ 50 
Thomson. HElectro-Statics and Magnetism... ....2..ccccccsccccvccssesvescescoce 5 00 
EROGIONEE,  WHPONIEE HROCIIIEY 6 ois eoenevoscssveesecnees sereeceeseueeveeees 50 
Tyndall. Lessons in Electricity at the Royal Institute, 1875-6. Cloth............ 1 00 
Watson and Burbury. The Mathematical Theory of Electricity and Magnetism. 

RI ye. apie dicincndciawersannenanteaeetestauteteiecrapodesss 2 75 
Wonders of Acoustics ; or, The Phenomena of Sound. Cloth, 288 pages......... 1 00 
Woodbury’s Protection and Construction of Mill Floors. Cloth...........0..0.+ 2 50 
Welch. Table of Relative Weights of Copper Conductors ............ 2. eeeseecs 10 
Woodward. Arithmetical Physics. Boards.................cceeececesccucceees 80 


AND 


! 


ITS APPLIGATIONS. 


Telegraphy and Telephony. 





| Abernethy. Commercial and Railway Telegraphy. J''ustrated, cloth.....ss.00+. 200 
| Beechey. Electro-Telegraphy. Cloth, 36 illustrations. .............+6. eecccce 40 
Clarke & Sabine. Electrical Tables and Formule. Cluch.........-++.0 ereeseee. 5 00 
Culley. Hand-Book of Practical regen. ere reer 
Davis & Rae. Hand-Book of Electrical Diagrams and Connections 
Douglas. A Manual of Telegraph Construction. 88 diagrams, cloth......... aio S08 
Fahie. History of Telegraphy to 1837. Cloth, 529 pages..............+. ccoedeo. 8 00 
Field. History of Atlantic Telegraph........... Gee DeEaeheerdeies <eewesaawnkee 1 25 
I I odo. 5- ido oika:o sidecewntnle pbk gl eeaeasew ee nb sesseemeceesoee-e 2 00 
Hoskiacr. Laying and Repairing Electric Telegraph Cables. Cloth...... osecosee 1 50 
Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth......... 1 50 
Jones. Historical Sketch of the Electric Telegraph. ...........-.0--ecesseeeecees 2 00 
Lardners. Electric Telesraph Populatized.. .........cesscesscccsccccesccses see 1 50 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages... 2 50 
Loring. A Hand-Book of the Electro-Magnetic Telegraph. Boards, 50c.; cloth, 
Se Ne blot Ack hod ot Sach aves siete snctn tedis cbeobesescestesecetee 1 06 
Maver & Davis. The Quadruplex. Cloth, 126 pages...........-+.seeeees oo 150 
Co Re ee eer cere rr ere 4 00 











Pope. The Modern Practice of the Electric Telegraph. Cloth, 79 illustrations... 1 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and 





ce ee EE RS RE Say ae SE en pe er adie ae ee 5 00 
Pyecce m Silverent. Teleamaphy. Clo... .....02 ccc deccecccwcssccwecsocnces. 1 50 
Prescott. Electricity and the Electric Telegraph. Cloth, 670 illustrations, 2 vols.. 5 00 
Sabine. History and Progress of the Electric Telegraph. Cloth, 134 illustrations... 1 25 
ee, | Pe MINS so Si buds cn crs wbahvsto neste seose enews eiiree reas 4 (0) 
Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated. § 00 
Smith. Manual of Telegraphy. 31 illustrations, paper.................eeeeeeee- 30 
rch al awed ae MaRS a OR ete AUS) ak Ohpasie beetle - 5 60 
Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 

RMON SI icltn iiss So acae ale senesceles vole hades ¥oee9s as se0bes 1 50 
Williams. Manual of Telegraphy. Cloth, 827 pages, 90 illustrations............. 4 00 
EOTee, Tie Oe, - CU IOI oo 5. «55.50 hv0 00 065-0 deecgicevnrsese’ 50 
Du Moncel. The Telephone, the Microphone and the Phonograph. 70 illustra- 

I oo! tances Ceduna anemia wlamune ve laeenmnaeecean siete 1 25 
Lockwood. Practical Information for Telephonists. Cloth. ....... ........... 1 00 
Prescott. Bell’s Electric Speaking Telephone. 526 pages, 330 illustrations....... 4 00 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, 3 plates and 48 en- 

DM acne priate ose nace sind wes aah oa TGs sees bes Siac awen <epuliehe és 3 00 

Electric Lighting and Transmission of Power. 
Alglave & Boulard. The Electric Light. Its History, Production and Application. 
458 pages....... ETE ag Se Serene rere eee ee re 5 00 
| Atkinson. Elementary Principles of Electric Lighting. ............ ......se00.. 1 50 
Badt. Dynamo Tenders’ Hand-Book., General Rules for the Care and Operation 

of Electric Light Plants. 70 illustrations, 93 pages ...........+..+seeeeeeees 1 00 
Hadt, Incandescent Wirine Hand-B0k....«.. ...6.000<cccccccscsesvesccvssccsoveces 1 00 
Cunynghame. A Treatise on the Law of Electric Lighting. Cloth.............. 5 00 
ee err rr ae 40 

| DeCew, Glacer. Magneto and Dynamo Electric Machines ..............0..0045- 3 00 
Du Moncel. Electric Lighting. 66 illustrations, cloth...........- ssscseeeeeees 1 25 
Dredge. Electric Illumination. 2 vels., cloth. Vol. 1 (scarce), $15. Vol.2.... 7 50 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882...... 2 00 
Foote. Economic Value of Electric Light and Power. 191 pages............... 1 00 
Gordon. A Practical Treatise on Electric Lighting. Cloth.................e0+- 4 50 
Grierson.. Electric Lighting by Water Power... 2.620.000.0500 seccocccccvesees 40 
Hedge. Precautions to be Adopted on Introducing the Electric Light............ 1 00 
Eee, COmiras MONOD Rete, MDE. os 55s ccccccice, ccesvcess coneseoses 20 
EROUTINOR,__ F VROTIORT SUNRNNS FOIE” CIID ooo ois 0c cise svevieesicssesecccnsesevees 1 00 
Higgs. Magneto and Dynamo Electric Machines. 301 pages...............eeee8 2 00 
TO, «RE Ce SIT >. 5 fa50- oreo 00 9000 caine seceiesnenes's 0eSenes 50 
RS evo Ui cig adapts as'a%-tu-eis coi.0s.0veseceseeeneeee 3 00 
Pope. Evolution of the Electric Incandescent Lamp........ ......2..eceececees 1 00 
PEO, DN I isiosies Sib eos.c cncocnccccarenseesaeseeess 5 00 
Stephen. rinkles in Electric Lighting. Cloth, 45 pages, 23 illustrations........ 1 00 
Schellen. Magneto-Electric and Dynamo Electric Machines. Cloth............. - 500 
Schilling. Present Condition of Electric Lighting ....................cceccccces 50 
Thompson. Dynamo-Electric Machines. Illustrated, boards....... ........e00. 50 
Thompson. Dynamo-Electric Machinery. 57 illustrations, boards .............. 50 
Thompson. Dynamo-Electric Machinery. Cloth, 527 pages, 324 illustrations.... 5 00 
Thompson. Recent Progress in Dynamo-Electric Machinery.................... 50 
Thurston. Stationary Steam Engines, especially as adapted to Electric Lighting 

I aii nG hsnce acca et eeeens anes smevaintan Sadat | 0 sihew aegeewe 2 00 
Urquhart. Electric Light: its Production and Use. Cloth, 94 illustrations ....... 3 00 
Du Moncel. Electricity asa Motive Power. Cloth. ...............csseccccccees 3 00 
Kapp. Electric Transmission of Energy and its Transformation................. 3 00 
EE.  OREOR, “CII ooo Soci oo od op ocsscasestose coveenedsss 3 00 
Walker. Practical Dynamo Building for Amateurs. ...............ee0-eeeeccees 80 
SG, "AD TOE IT 5 505 0805-06025 Fons seine pene seesceseeeeseesooes 1 00 

Testing and Measurements. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.............. 1 50 
Kempe. A Hand-Book of Electric Testing. Cloth, 494 pages..............0000- 5 00 
Lockwood. Electrical Measurements and the Galvanometer. Cloth............. 1 50 
Series. Diyas PeOOS, 55... idderedsctosivcesssnrcveceeesews 40 
Swinburne. Practical Electrical Measurement. 55 illustrations, 155 pages....... 1% 
Electro-Metallurgy, Electrotyping, Etc., Etc. 
Badt. Bell Manger’s Hand-Book. Practical Information and Suggestions to per- 

sons having Charge of Batteries, Bells, Annunciators and Electric Gas Lighting 

Apparatus, 105 pages, 97 Wlustrations. ........ 6 oswccsccvescse. csccscescssseces 1 00 
Bottone. Electric Bells and All About Them. Practical Instruction for Electric 

Bell Fitters. Over 100 illustrations, 190 pages... ......seceeeecececcceccees 20 
Bottone. Electrical Instrument Making for Amateurs. ...............ceeceeeeee- 2 00 
Ponteine, Wiectroryals. Cis, BOG Aes... < 6.s. 6055s svccsccccccesececscneee sees 8 50 
Gore. The Art of Electro-Metallurgy. Cloth, illustrated..... .............06-5 2 25 
Napier A Manual of Electro-Metallurgy. Cloth................csecsees-ceees 3 00 
Urquhart. Electrotyping. A Practical Manual .............ccccccsccccccce ee 2 00 
| errr er rere ere 2 00 
Wahl. Galvanoplastic Manipulations. Cloth............cc05 scccccccccccacees 7 50 
Watt. Electro-Metallurgy Practically Treated. Cloth..............cccceeceeees 1 00 
Watt. Electro-Deposition. Cloth, 568 pages, 144 illustrations. ................45 3 50 
Wilson. Stereotypingand Electrotyping. Cloth, 195 pages ...................- 2 00 





| 
} 


{Copies of any of the above books will be promptly mailed, POSTAGE PRE- 
PAID, to any address in the world on receipt o1 prize. — by Express or Post Office 
ress 


ELECTRICAL REVIEW PUB. CO., 


P. O. BOX, 3320. 


Money Order, Postal Note, Draft or Registered Letter. 


13 PARK ROW, NEW YORK. 
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CONRAD N. JORDAN, President. 


E. GOCORZA, Vice-Prest. & Treas. 


JAMES DUNNE, Secretary. J. R. BURDICK, Manager. 


TNE TRINIDAD-HEIMANN INSULATED WIRE GO., 


OFFICE, 49 LIBERTY STREET, NEW YORK. 


THE CELEBRATED TRINIDAD LINE WIRE. 


WORKS, HARRISON, N. J. 
THE HEIMANN FIREPROOF INSULATED WIRE. 


House Wire, Underground and Submarine Cables, and Solid System of Underground Wire, Manufactured by this Company. 
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THE NATIONAL CARBON Co. 





CLEVELAND, OHIO. 


MANUFACTURERS OF 


AND BATTERY MATERIAL. 





ELEGTRIG LIGHT GARBONS 


W.R. OSTRANDER &CO. 
81, 23 25 ANN ST., NEW YORE, 
Manufacturers of 


SPEAKING TUBES, WHISTLES. 
tor 
Electric & Mechanical ‘Bells 
FACTORY, 


De Ealb Avenue, 
BROOKLYN. 
Send for Illustrated 
Catalogue 









a cur oFF ENGINE 


5 acaRY GINE 
THE BALLENR a0 


Eastern Agen 
15 Cortlandt St., 


Porcelain Electrical §upplies and Specialties, 


MANUFACTURED BY 


» EMPIRE CHINA WORKS, 
144% 156 Greene St, GREENPOINT, BROOKLYN, B.D..N. Y. 


Our W is HARD PORCELAIN, the BODY and GLAZE IDENTICAI., 
and GUARANTEED NON-CONDUCTIVE for all ELECfRICAL P”RPOSES 


E ONL 














New York. 











its, C. R. Vincent & Co., Room 16, 





THE 


Aerial Bell Telephone Company 


95 MILK ST., BOSTON, MASS. 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March 7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms 
of ELECTRICSPEAKINGTELEPHONESinfringes 
the right secured.to this Company by the above 
patents, and renders each individual user oftele- 
phone s, not furnished by it or its licensees, re- 
sponsible for such unlawful use, and all the conse- 
quences thereof and liable to suit therefor. 








THE LEHIGH VALLEY , 
CREOSOTING CO. manera 


WORKS, PERTH AMBOY, N. J. PUNCHES, SHEARS, BUFFING MACHINERY, &c. 


Office, Foot of Washington Street, JERSEY CITY, N. J. WATSON & STILLMAN, 
Creosoted Lumber, Underground Conduits, Tele | 210 East 43p Street, New Yor Ciry. 
graph Poles, Piling and Ties Furnish Specias Attention to Electrical Work. 





Ta E 


Horn, Brannen 


“Forsythe 
Manufacturing Co. 


(INCORPORATED.) 


Designers and Manufacturers of 


Gas # Combination 
Fixtures, 


ELECTROLIERS, 
427 to 438 North Broad St. 
PHILADELPHIA. 








CORRESPONDENCE 
SOLICITED. 





MINNEAPOLIS. 


two cities, comprising 200 miles of track, are to be equipped on the Sprague Electric System. 
(STATEMENT OF MR. THOS. LOWREY, PREST. OF THE MINNEAPOLIS STREET RAILWAY.) 


“* New Yor, February 19th, 1890. 
“I have to-day closed contract with Sprague Electric Railway and Motor Company for the electrical 





STr.PAUL. ST.LOUIS. 


Three more large cities fallinto line. All the lines in Minneapolis and St. Paul and between those 


equipment of the street railways in Minneapolis and St. Paul and between these two cities. 
(Signed,) ‘THOS. LOWREY, President.” 
Bt Lauis follows with an order for 68 car equipments for the Lindell Street Railway in 
that city, 
Total number of street railway motors contracted for since January 1st, 1890, 810. 


SPRACUE ELECTRIC RAILWAY AND MOTOR CO., 


Rialto Building, Chicago, 
AND ALL COMMERCIAL CENTERS. 


16 and 18 Broad Street, 
NEVGT YORE. 
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EXCELSIOR ELEGTRIG GO., 


WILLIAM HOCHHAUSEN, ELECTRICIAN. 


“1 FOR Kol MOTORS 7. be 


WOUND FOR ANY CURRENT. PERFECT AUTOMATIC REGULATION 
HIGHLY EFFICIENT AND ECONOMICAL. CONSTANT SPEED UNDER ALL LOADS. 











OFFIGE, 115 BROADWAY, N.Y. WESTERN OFFIGE, {1 1E. ADAMS 5 ST., GHIGAGO. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


BARE AND INSULATED WiIRE, 


Underwriters’ Copper Electric Light Line Wire, handsomely finished, highest conductivity. Copper Magnet Wire, Flexible Silk, Cotton and Worsted 
Cords for Incandescent Lighting. Round and Flat Copper Bars for Station Work. Insulated Iron Pressure Wire. 
pile py 


* PATENT “K (K.” LINE WIRE SS 


For Electric Light, Electric Railways, Motors, Telegraph and Telephone Use. 
Agents for the WASHINGTON CARBON Co., 
FACTORIES: WATERBURY, CONN. 


NEW YORK OFFICE, 25 Park Place, 
THOS. L. SCOVILL, NEW YORE AGENT. 


Dart ELectric Licht GompPaARy, 


EXECUTIVE OFFICES, 115 BROADWAY, NEW YORK. 
AGENOCIBS: 


13 South 4th St., Philadelphia. 119 La Salle Street, Chicago. 


Electric Railways and Power Stations, 


STATIONARY MOTORS, STORAGE BATTERIES. 



































DYNAMOS, 1 to 250 H. P. MOTORS, « to 100 H. P, 


WORKS, JERSEY CITy, N. J. 
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THACKARA MANUFACTURING GO.,| _*-™. tioxerTs company, Limite 


Submarine Cables. 
14 CORTLANDT STREET, - NEW YORK CITY. 


GAS, ELECTRIC COMBINATION FIXTURES ~~" mS eneien ma 


cs! PHOSPHOR-BRONZE 








DESICNERS AND MAKERS OF 








For any Incandescent System. nee : a INGOTS, CASTINGS & MANUFACTURES. 
. ' 0 THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
- 512 ARCH ST. PHILADEL Pa.U.S.A 
Philadelphia, Pa. ' QmHCINA ahuracTURERE OF PHOSPHOR- 
. ZE THE UNITE STATES AN D0 OW S 





EU. S. PATENT 





EUREKA TEMPERED COPPER CO., 


Only Manufacturers of PURE COPPER Tempered for 


Brush Copper,  Commutator Bars, EW YORE ep 


0 

















Copper Wire, Gear Pinions, ~*~ 
Trolley Wheels, Bearings, l SELTIAG. * 
EASTERN OFFICE: FACTORY: ma (+i Ved PACKING. 
18 BROADWAY. | NORTH EAST, PA. : HOSE,— ty 
rear ees W — MATS, A 
ms MATTING, VUES 







PARKER-RUSSELL MINING # MFG. 6O.. 7 STAVR-TRERDS 


ee MERMOD-JACCARD BUILDING, 
wi Cor. Broadway and Locust St. Rooms 307 and 308. | I5-PARK: ROW,: N EW-YORK . 


ST. LOUIS. 
(Opposite Astor House.) 
J.H.CHEEVER.treas. J.D.CHEEVER DEP’Y.TREAS. 


Washburn & Moen Mfg. Go. ROYCE & MAREAN, 


WORCESTER, MASS. 


~~ L re ‘ELECTRICAL f APPARATUS 
te TF | ia 0 N ro ST E E L | Telegraph and Telephone Supplies, = Cor]iss . Engines 





UNIFORM IN QUALITY, LONG LIFE AND GOOD LIGHT 





























eee fe MANUFACTURERS OF No. 1408 Penna. Avenue, inthe 7 
: f 
) |ron and Copper Wire for Electrical PurpOSeS. | ov. waare's sow. WASHINGTON. 0. 0 ‘ae 
PATENT GALVANIZED TELEGRAPH & TELEPHONE WIRE, iced & Bodley Co. 
‘, In Long Lengths, oes our Patent Continuous Sp erryElectric Company, CINCINNATI. 0. 
4 The Standard with all Telegraph and Telephone Companies. | Factory 195-207 Canal Street, Chicago, Il. Pay age yr ae ate < pamphie t, 
Since the first introduction of the Poste Te Le Service, our Poten nt wire, expressly manufac- | which will be sent to any one inter 
cured for electric pe rposes, hes filled e regards strength, evenness of quality, and | MANUFACTURERS OF THE ested. 
Send for r Price » sts and _ Seepne poo and ‘‘ Hand-book of Wire in Electric Ser- | Improved Sperry High and Low Tension 
rice.” Sent fre applicatio: | Systems of Arc Lighting, 
New York Warehouse. Chicago Warehouse, | Claiming the Highest Efficiency, Reliability 
‘6 CLIFF STREET. 107 & 109 LAKE ST. and Durability. Perfect Regulation. 





| 30% 
_ T ' 2 
fort RUBBER Goons 


for ELECTRICAL Purposes 


3 TEOODRICH} HARE RUBBER C. 


KROe, @Liler 
\ Nanufactur ers of * 

\ HARD RUBBER nabs: 

|| BRBAZECTRICAL purposes | 


GPECIALTIES OF ALLKINDS TO ORDER 


Pure (Rus3eR cent . @ Fr TION 


L “BE Gop on cs C2, Ms 


ad 1-1-1 4a A 


— 





S. Y. LL HOMMEDIEU & CO., Eastern Agents, 65 Reade St., N. Y. | S. Y. LHOMMEDIEU & CO., Eastern Agents, 65 Reade St., N.Y. 


E'ARADAY GARBON Co., 
ELEGTRIG LIGNT GARBONS, = crerssuncz, Pa 
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THE WESTINGHOUSE ELECTRIC CO. 


ALTERNATING SYSTEM 


oF 


ARC LIGHTING. 


Double Carbon Lamps no Longer Necessary, 





























Single Carbon Lamps running 40 hours without renewal of carbons. 

The rays from a lamp operated by an alternating current are horizontal. 

Horizontal rays give 20 per cent. better illumination than can be obtained from 
lamps operated by a direct current. 

The Generator gives constant current without regulating devices. It has no com- 


mutators, and may be run on a short circuit continuously without injury. 








SPEGIAL NOTIGE. 


All Companies threatened with litigation on account of the use of double carbon 
are lamps may profitably replace their existing apparatus by the new form. 

An allowance made for the generators and lamps replaced. 

It is worth your while to investigate the claims we make for this new alternating 
current are lighting apparatus of ours. We solicit correspondence. 








Main Offices and Works: Pittsburgh, Pennsylvania, U. S.A. 


BRANCH OFFICES A'T 


BOSTON, NEW YORK, CINCINNATI, CHICAGO, ST LOUIS, 
SAN FRANCISCO, PORTLAND, ORE, DALLAS, TEX, 
CHARLOTTE, N. C. 
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; R 
COMPOUND, (CONDENSING OR 
16 Sizes, 6 to 500 H. P. Not yet any form of Engine for 
HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. %$3,ir Ss 


5 to 250 
8,000 in use in all parts of the Civilized World. 


JUNIOR, 6 Sizes in Stock, 5 to 50 H. P. 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 
Well Built. Economical Reliable, Over 300 soid the first year. 


gave eee tate hacer eee 











WESTINGHOUSE 
ENGINES 





SELLING DEPARTMENT IN THE UNITED STATES, 








Sit NORTH FOURTH ST., 
WESTINCHOUSE, CHURCH, KERR & CO. 


SALT LAKE CITY, 2505S. Main St. | Utah & Montana 
TTE, MONT. E. 


TheWestinghouseMachineLo pessew 
satiate 


PITTSBURGH, PA.U.S.A. 





wE BuILD 


FIVE (5) SIZES UNIVERSAL MILLING MACHINES. 


No. 0, No. 





{, No. 2, No. 3 and No. 4. 





No. 1 and No. 2 Ready for Immediate Delivery. 
GIVE US A CALL AND WE CAN SATISFY YOU. 
Send for Descriptive Circular on Universal Milling Machines 


THE GARVIN MACHINE CO., 


Office and Works, Laight and Canal Sts., 
NEWT WORE. 








ai SIMBLCTY -SELF-CONTANE) 
anarosh ON 


FAIRBANKS. MORSE & CO., Western Representatives, Chicago, St.Louis, Kansas City, Omaha, Denver, St.Paul 
ALBERT FISHER, 89 Liberty Street, New York, Eastern Agent. 


JORVIS ENGINEERING COMPANY, 


OONTRACTING ENGINEERS for EREOTING COMPLETE STEAM PLANTS 


For Electric Lighting and Power Stations. 


—: AGENTS FOR :— 
ARMINGTON & SIMS ENCINES, 
SARVIS BOILER SETTING, 
to burn Anthracite Coal and Coke Screenings, 
NATIONAL FEED WATER opt eS 
NATIONAL ROCKING an 
SHEFFIELD GRATE BARS. 




















61 Oliver Street, Boston. 


SHEND FOR NEW CATALOGUE. 


POND ENGINEERING CO., 


ENCINEERS AND CONTRACTORS. 
Complete Steam Plants for Electric Light and Power. 


Engines, Boilers, Furnaces, Grates, Heaters, Pumps, Injectors, Pipe Work, Belting, etc., designed 
with special reference to the Hienest Erriciency 
Our Extended Experience Enables us to Guarantee Satisfaction. Send for Kew Illustrated Pamphlet. 


ST. LOUIS, CHICAGO, KANSAS CITY AND OMAHA. 











CHARLES R.VINCENT & CO., 
16 CORTLANDT STREET, NEW YORK, 


Ball Nigh Speed Automatic Gut-off Engines 
my ois VERTICAL TUBULAR BOILERS, 
Complete Steam Plants Furnished and Erected. 


WIL. .L.IAMS «& POT TEER, 
15 CORTLANDT ST., NEW YORE. 


Engineers # Contractors, 


CENERAL ACENTS, 


STRAIGHT LINE ENGINES 








FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINCS. 


CHARACTERISTICS: 

Vice-Like Grip of Clutches Optionally Gradual or Sudden. 
Large Friction Surfaces Prevent Undue Wear. Disen ment 
of Clutches is Positive. Pulley Shaft is Automatically Viled. 
They have a Good Kecord. Grip of Clutches Self-Maintaining. 
Experts are invited to examine Peculiarities, 


ECLIPSE WIND ENCINE CoO., 


Send for 1889 Catalogue. Beloit, wis. 


JOHN POST, JR., & GO., 


MECHANICAL ENGINEERS. 


AGENTS FOR THE 


IDE AND ROLLINS ENGINES. 
MASON BUILDING, BOSTON. 


Shultz Belting ¢ = Company, 
SHULTZ PATENT FULLED LEATHER. BELTING AND LACE LEATHER 
Office and Factory: Cor. Bismarck and Barton Sts., St. Louis, Mo. 
Of tha hide) fot tanned but revi fled and sotensd by our ar patos proces. Gur Belting 


strength our patent process. 
ear Mgr Dod hf a 








Complete Steam Plants furnished at short notice. 











New Tangye anise Automatic Cut-off Engines. 


25 to 1,000 H. P. 


ame onagpes are the combined result of long ex- 
ma. th automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
im constructed for heavy and Ne emerge et at medium 
—. or high rotative speeds. hest attainable poenemy 

= fee. in Steam ey tion e. uperior elation 
: a4 ed petenet Cat-off Engines 12 200 
Dynamo Machines 2 Specialty. Iustrated 
Carlene data as to practical Steam 
= Sngine Construction and performance, free by mail. 
Address BUCKEYE ENGINE CO., Salem, Ohio. 

SALES AGENTS: 
W L. SIMPSON, 10 Telephone Building, 18 Cortlandt Street, N. Y. 


W.W. ROBINSON, 154 Washington St., Chicago, Ill. ROBINSON & CARY, St. Paul, Miss, 


o NEW ENGLAND 
BUTT CO., 


Providence, R. I., 


MANUFACTURERS OF 


Braiding Machinery 






















mis 


—% h F 
3! ; \ 
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FOR COVERING 


LEGRAPH, 


Pain i. 


~ ELECTRIC- LIGHT WIRE 


SINGLE AND DOUBLE 


of eatin 
for Sil Worsted 
and Cotton Braid. ° 


FINE CASTINGS A 
SPECIALTY 
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SEELY & TAYLOR M’E°G CO., 


7. a STREET, Crryw. 


SOLE AGENTS 
— FoR — 


BACKSTROM’S 
[neandescent amps. 


LAMPS MADE 
TO FIT ALL SOCKETS. 


J. A. SEELY, President. 
J. A. TAYLOR, Sec’y and Treas. 


WRITE FOR CATALOGUE. 


St THE INTERIOR ELECTRIGIL. CONDUIT GOMPINT. 4: 


A New and Improved Method of Fitting Bullidings with Insulated Tube Conduits to receive Wire for any Electrical Svatem. 


COMBINING ADVANTAGES OF 


Safety, Durability, Economy, Accessibility. Convenience. 


Samples Price Lists, Catalogues and Instructions Mailed on Abaolicatian. 
ADDRESS 


THE INTERIOR ELECTRICAL CON DUIT COMPANY. 
154 and 156 West Twenty-Seventh Street. New Yortz. 


Brdustries. 


ae ae 


Journal of Engineering, Electricity # Chemistry 


—— FOR THE -— 


MECHANICAL AND MANUFACTURING TRADES. 


PUBLISHED EVERY FRIDAY. 
ANNUAL SUBSCRIPTIONS. Pus Paper, 
























































Manufacturers , ‘-— 











‘GREAT NE gods sin chsdabisd i bhdns <cidloenss $6 00 $6 00 
‘THE UNITED STATES, CANADA and COUNTRIES 
INCLUDED IN THE POSTAL UNION, Post Free.... ............. 900 800 


INDIA, CEYLON, STRAITS SETTLEMENTS, CHINA, JAPAN, &c.,PostFree 1075 9 00 


SUBSCRIPTIONS PAYABLE IN ADVANCE TO 


CEO. CAWLEY, 358 STRAND, LONDON, W. C. 
| Manchester, 70 Market St.; Glasgow, 93 Hope St.; Yokohama (Japan), 32 Main St. 


18 Fulton ionaatin Brooklyn, E, D. 





H. BE. & C. BAXTER, 





erican Subscri “ogy to ‘‘Industries’’ are received by the Publisher s the 
ELECTRICAL REVI » 13 Park Row, New York 


WEW HAVEN GLOGK G9, EDISON MACHINE WORKS, 


Schenectady, N. Y. 








29 Murray Street, New York. | MANUFACTURERS OF 
| INSULATED WIRES, FLEXIBLE CORDS AND CABLES, 


Electrical Supplies, wis 


Bells, Wire, Relays, Keys, Sounders, Telephone, Telegraph » Electric Light. 


sr AMES F. KELLY. 
od EVERYTHING ELECTRICAL. bo ‘ GENERAL SALES AGENT, 


SEND FOR CATALOGUE ILLUSTRATED IN COLORS. ‘ ; ; = 
19 Dey Street, New York. 
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SAWYERMAN ELECTRIC £0. 


Incandescent Lamps and General Electrical Supplies. 


































“The lamps of the Sawyer-Man pattern in 
use on board (S. S.‘Omaha’) in many in- 
stances have shown a remarkably long life, 
several having a record of from 5,000 to 
7,000 hours each.”—Extract from Report of 
Commander R. B. Bradford, Inspector of 
Electric Lighting, to the Chief of the 
Bureau of Navigation, Navy Department, for 
1889, page 27. 











CENERAL OFFICES: 
510-534 West 23d St., New York. 
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CENTRAL ELECTRIC COMPANY, 


116 & 118 Franklin Street, 


CHICAGO. 


30 











CONNECTED BY PRIVATE WIRE WITH POSTAL TELEGRAPH CABLE CO. 








The New Factory of the Okonite Company has commenced 
operations, and the first order filled was ours for 


ONE MILLION FEET OF OKONITE WIRE 


AND 


300 Miles of Candee Weatherproof Wire, 


in sizes to suit the demand. 
This stock is Actually on Hand and orders can be promptly filled. 


CENTRAL ELECTRIC CO., 
116 & 118 Franklin Street, 
































CHICAGO. 
GIVES ae ae ae | 
Mons 7;H°02 BROW Forest City Electric Work 
oS g 702 | BROWNLEE & CO. Forest City Electric Works 
LESS WEEE go TROIT, MICH., | MANUFACTURERS OF 
WATER 20 oa > DEALERS IN , c a 
THAN od 2 pq ! ° eveland 8 LLeCctric Lil ut-outs 
on SHE ETE Poles, Gross rms, Pins, ft.| cam tusswina in 
OTHER puleels ’ 9 FIND, WIS. Gang Switches irom \y 
WHEEL - = fy ° ————— 5 to 40 Amperes. 
fy = RED PINE OCTAGONAL POLES | WA Quick make and 
, ° or electric railways and electric lighting. Perfectly | i 1 IMih reak uncon ‘ile. N 
} ce oo- F I corveapondence so. 
a length. it Nim licited with Electric 
tS | CEDAR TELEGRAPH POLES| We fi Liebe Companies. 
( = of all sizes always in stock. f) WY W.B.Cleveland 
o CROSS ARMS AND PINS fii" PROPRIETOR, 
5 : at lowest prices. 183 Seneca Street, 
$i SEND FOR CIRCULARS. | CLEVELAND, 0. 














ON BLiBCTRICAL SUBIECTS 
Will be mailed to any address, postage prepaid, oa receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, | 

18 Park Row, New York. P. 0. Box, 3,329. ' 





WRI 


1i8 PARE RO 


For the Electrical Review’s New 
Catalogue of all Electrical and Scien- 
tific Books. 

Vw, NEV YoR=z. 


TE 





AWARDED THE CRAND PRIZE 


MUMS 


AT LATE PARIS EXPOSITION. 





| 


| » Something New! 
| One, two, three, and 
| four spindle drills for 


| light work. 


The most useful 
patented improve- 
ment in drill presses 


D 
oe for years is applied. 
SEN 44 TIVE 


Over 1,000 in use. 











| Spindles driven 
with single, endless 


belts. Large drivin 
pues, Cgmeraeren 
variable speeds pro- 


Buy the latest and 
best. Special ma- 
chinery to order. 

Catalogue of fine 
tools free. 


Dwight Slate Machine Co. 


HARTFORD, CONN. 











PELAALLLARR ETAT ) 


CARY & MOEN 








SPRINGS 
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= THE 


SCHUYLER ARG LIGHTING SYSTEM 


IMPROVED SCHUYLER DYNAM, 


“i 


= 
= 
I 
Z 
pi 8 
= SY 
© TEA 


Absolutely Steady Lights. 


“SPROUIN ON ee Ses 
RUMMY T0o) & Salnsuy aInzeuIy peze[rqyueA oy] 











Perfect Automatic Regulation. 


THE SCHUYLER ELECTRIG CO,, MDRtEt"™: 


NATIONAL ELECTRIC MANUFACTURING COMPANY. 


Transformer System of Incandescent Electric Lighting. 















































QUR - APPARATUS TRANSFORMERS 


Highest ffiiciency aes DYNAMOS 
MECHANICALLY | Warranted for fwo Years 


AND 


ELECTRICALLY. 


Satisfactory Performance of 
Apparatus Guaranteed, 






































General Offices and L Works. ‘BAU “CLAIRE. Wis..U. 8. A. 


Correspondence Solicited. 





Cc. M. BLANCHARD, Special Agent 
Cirard Building, Philadeiphia, Pa. 
PITTSBURGH ELECTRIC CO.,, Special Agents, 
Pittsburgh, Pa. 
METCALF, REED & CO., Western Agents, 
Denver, Col. 


THOS. WOLFE, Southwestern Agent, 
Union Depot Hotel, Kansas City, Mo. 


P. H. POLCLASE, General Agent, 
205 North Seventeenth Street, Omaha, Neb. 
Cc. E. WILSON, Special Agent, 

315 N. Ninth Street, St. Louis, Mo. 


W. N. GRAY, Special Agent, Cincinnati, Ohio. 


BAKERIBALCH & CO., General Agents, 
Seattle, Washington. 
LITTLE, McDONALD & CO., 
141 East Seneca Street, Buffalo, N. Y. 
L. N. COX, Southeastern Agent, 
16 Fifth Street, S. E., Washington, D.C. 
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Font Wayne Eleciric Company, 


EORT WwaYyYnNE, IND 


The most carefully worked out and Complete Ateradiies System 
of Electric Lighting in existence. 


ARMATURES AND GONVERTERS GUARANTEED. 


12 16-candle-power Lamps,to the mechanical+*horse power guaranteed 
CORRESPONDENCE SOLICITED. 
| 


| MANUFACTURERS 














——OF THE—— 


Slattery Induction System 


OF INCANDESCENT LIGHTING, 


——AND THE—— 


“ WOOD” SYSTEM 
OF ARC LIGHTING. 














i," 
WOOD DYNAMO. | 


Main Office and Works, Fort Wayne, Ind. 
NEW YORK OFFICE, Rooms 25 and 27, 115 BROADWAY, 


=x. ©. ADAMS, Manager. 
Manhattan Electric Light Co., 511 Broadway, Sole Licensees and Agents for N. Y. City and Brooklyn 


CHICAGO OFFICE, 185 Dearborn St., PHILADELPHIA OFFICE, 907 Filbert St., SAN FRANCISCO OFFICE, 217 Sansome St. 


W. J. BUCKLEY, Manager. G. A. WILBUR, Manager. 
EE. ADAMS SUC’S, CITY OF MESZICO. 


















































































































































sINSULATED 


NOW READY FOR THE MARKET. 
“Oo. E.” WEATHER PROOF WIRE. 


This wire is especially adapted for all kinds of line work, and also for inside wiring where it is not ne cessary to use the 
highest grade of insulation. It has a hard, smooth finish, does not soften or crack under extremes of temperature, is water proof, 


and able to withstand a great amount of abrasion. For tree work and unusually damp places the insulative efficieacy may be 
increased by additional braids. 
The covering consists of: An insulation, a saturated braid, an insulation, a saturated braid and a weather proof finish, which 


also adds to the ingulative qualities of the wire. 


“E. T.” TAPED AND BRAIDED WIRE. 

This wire is essentially for line work, has a very high insulation, and will withstand the action of the weather without 
deterioration. Being thoroughly water proof and not affected by acids or gases, it is of especial service wherever a high grade of 
insulation is needed. The materials used in making this insulation are such that, of necessity, the wire is especially ‘adapted to 
withstand abrasion and rough usage. 

The covering consists of: An insulation, a saturated braid, two uncured rubber tapes wound in opposite directions, an 
insulation, a braid and a weather proof finish. This is one of the best insulated wires ever offered to the trade. 

OTHER GRADES READY SHORTLY. 


Send for Price List to the EMPIRE CITY ELECTRIC CoO.,15 DEY ST.,NEW YORK. 











